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I T IS wr.u. K.vow.N tlial llicrc arc (wo 
main typc.R of lci)ro.<5y, (lie k-jjromnioiis 
(fonnerly called ciilniieous or nodular) and 
the neural, wliicli dilTer widely in projriio- 
sis, p'atliolog>‘, and clinic.al nianifcstnlions. 
One of the important difference.'; helwi-en 
the two types of the disease is the kind and 
extent of bone involvement. The usu.al 
and most remarkable bone change.s are 
tliose of neurotrophic origiii, whicli occur 
in tlie majority of neural cases and not in 
true Icpromatous or nodular IcjTro.sy. Of 
an entirely different nature is tlie rarer and 
less con.spicuous type of bone dc.stnicUon 
seen in tlie Icpromatous type of tlie dis- 
ease. Most cases of neural and leproma- 
tous leprosy sooner or later acquire lesions 
of the otlier type and Uius become the 
mixed type, in which bone changc.s of both 
varieties occur. 

From a review of the literature it apiiears 
Uiat little has been written on the subject 
in tlie last fifteen years. The two out- 
standing contributions iritliin that period 
are those of Chamberlain, Waysoii and 
Garland (19,31) and Murdock and Hutter 
(19.32), Most of tlie bone changes seen 

* Accepted for publication in June 191.3. 


by us h.’iiT.' bct'TT dc.'^cribctl by other writcr.s, 
but (he.'-c have not reporlcd such exlcn.sive 
bone desiniction or made clear that certain 
bone changes corrc.spond (o certain types 
of the disease. Honeij (1917), for ex- 
ample, rcjinrtcd similar bone involvement 
in all lyiies of leprosy, willi bone ab.sorfition 
found as frequently in the nodular (lepro- 
malons) type ns in the neural. As long 
ago as 1911, Dyer and Hopkims, in Louisi- 
ana, ivere imi)re.sscd bj' finding necrosis, 
atrophy, and ab.sorplion of digital bones 
conlincfl practically exclusively to neural 
leprosy. This experience has continued 
unchanged at tlie National Leprosarium 
in the intercurrent years. 

Before rejiorting uiion our findings it 
may be well to cniphasir.e the fact that, 
since tlie usual bone changes occurring in 
leprosy are neurogenic, they are similar to 
those found in otlier neurotrophic dis- 
caso.s. For example, atrophic ab-sorplion 
of the phalanges has been found in Ray- 
naud’s disease, syringomyelia, tabes dor- 
salis, and clironic injuries of the spinal 
cord or of the peripheral ncr\'cs. Further- 
more, otlier diseases may produce bone 
lesions similar to tliose of Icpro.sy, as, for 
example, osteomyelitis, diabetic gaJigrcne, 
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Fig. 1. Lepromatous leprosy of fifteen years’ duration in a colored female, American, 42 years of age, showing 
leonine facies, leprous keratitis, and corneal opacities. Upper and lower limbs are also covered by extensive 
lepromatous nodulation and infiltration. There is no x-ray evidence of bone changes in hands or feet, the usual 
observ'ation in lepromatous cases 


gout, Buerger’s disease, scleroderma, pso- 
riasis, ainhum, frostbite, Boeck’s sarcoid, 
tuberculosis, and syphilis. In addition, 
tabes may produce Charcot joints which 
occasionally involve the smaller articula- 
tions of the hands and feet with contrac- 
tures which are indistinguishable from 
those of leprosy. 

The present study is based upon the ob- 
servation of 505 patients with all types of 
leprosy at the National Leprosarium. Of 
this number 340 were males and 165 fe- 
males, a proportion of over 2 to 1. The 
ages on admission to the leprosarium var- 
ied from four to seventy-six years. The 
majority of the patients were between 
twenty and forty -five years of age. 

The period of obsers^ation varied from 
several months to two and a half years; 
all patients in the leprosarium between 
July 1040 and January 1943 were included. 
The classification of the disease in the 
group under study is indicated in Table I : 
47.7 per cent of the cases were of the mixed 
type, 31.7 per cent of the lepromatous 
t}’pc, 18.2 per cent of the neural type, and 
2.4 per cent of tlie tuberculoid type. The 
table also gives tlie incidence of bone 
changes, as demonstrable roentgenographi- 
call3% encountered in each G^pe of the 
disease, as well as muscular atrophy and 
contracture of digits. 


Table I; Incidence of Bone and Muscle Changes 
IN Leprosy 


Types of Disease 

Number of 
Cases 

X-ray 

Bone 

Changes 

Muscular 

Atrophy 

and 

Con- 

tracted 

Digits 

Mixed type 

241 

79 

66 

Lepromatous type 

160 

9 

0 

Neural type 

92 

59 

26 

Tuberculoid type 

12 

0 

1 

Total 

505 

147 

93 


Bone changes of varying degrees were 
seen in roentgenograms of the hands or 
feet, or both, of 147 of the 505 patients, an 
incidence of 29 per cent. Bone changes 
occurred in only 9 of the 160 lepromatous 
cases, or 5.6 per cent. Fifty-nine of the 
neural cases showed definite bone lesions, 
which in many cases were extensive and of 
a mutilating nature. This is an incidence 
of 64 per cent for this form of the disease. 
Finally, of the 241 mixed cases, 79 or 33 
per cent, showed bone involvement. 

In addition, clinically and roentgeno- 
logically, it was found that 93 patients suf- 
fered from more or less muscular atrophy 
and digital contraction, in the extreme 
cases producing claw-hands and claw-feet. 
Although tlie majority of these patients 
had a combination of both neurotrophic 
and motor disabilities of the extremities, 
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nianv oxliibiloil cillu'r hoiu* nlisorptidii or 
imisailar paralysis and contracUiri' alone 
(I'igs. 0 and 10). ’I'liis cxolnsivr invojvi- 
inent of eitlior llu' motor or the nenro- 
trophic nerve iibers in leprosy has not lieen 
reported elsewhere to the authors’ Unowl- 
edge. Hopkins (l'J2S). it is true, observeil 
in this institution tli.il "the claw-hand 
of leprosy is a result of titrophy and con- 
tracture of the llcNion nieohanisin. most 
marked when loss of bone is ineonsider- 
nble.'^ It can now be arided that the op- 


tasks with only remnant stulis for lingers. 
'J’his pheimmenon is n<»l easily explained 
hut is ]>r<»i»ai)ly dependent upon an un- 
equal involvement of (he neiifotrophic and 
motor neurones. When the nenrotropln'c 
neurones ari* priniaiily att.arked, the motor 
neurones s(‘ein to es<'ape. and (r.unna to 
active rniger.s enhances bone absorption. 
When the motor neuromn; ar<‘ jtrineipally 
involved, muscular atrophy and contrac- 
tures proleet immobih* linger.s from bone 
absorption. 



Fir. 2. I,c-pioiii:uous k-pro'-y «f m’x yciir^' iliinXioti in n male, Cl)i!ic';e, 
01 years of aRC. FnlarRccI tiuirieitl camiN are seen in sever.al phalaiiRes, 
Fir. a. lA-proni.'Hoiis leprosy of four years' rliirauon in colored male. 
American, .'i-l years of iiRe. There is a sinal! cyst of Ihc shaft of the jiroximal 
jitialans of itie riiiR fiiiRer. 


posite is equally true, that bone absorption 
is most marked when atrophy and contrac- 
ture arc inconsiderable. 

Patients witli claw-hands, muscular 
atrophy, and ankylosis of intcrphalangcal 
joints may be so disabled as to be depend- 
ent upon otliers to feed and drc.ss them. 
Conversely, patients witli extensive bone 
absorption of tlie fingers and little or no 
muscular atrophy have the function of the 
hands partially preserved. The.se patients 
are often able to feed tliemsclves, dre.ss, 
write, and perform other delicate manual 


I.m>ROMATOUS I.KI’KOSY 
Lepromatous leprosy even in its ad- 
vanced stage i.s usually free from bone 
lesions (Fig. 1). In onr c.xpericncc bone 
disease, if it docs occur, is limited in ex- 
tent and of little clinical significance. It is 
entirely difTcrent from the o.sscous absorp- 
tion of neural leprosy. In the 9 leproma- 
tous cases in our scries in which bone disease 
was found, it consisted of enlarged nutrient 
canals in -1, cyst formation in 3, necrosis or 
osteomyelitis in 1, and periostitis in 1 
(Figs. 2-5), 



Fig. 4 . Lepromatous leprosy of five years’ duration in white male, Ameri- 
can, 22 years of age. Note multiple cysts in phalanges and metacarpals of 
both hands. Smears made of material aspirated from a cyst show numerous 
acid-fast bacteria including many globi. 

Fig. 5. Lepromatous leprosy, later becoming mixed, of seventeen years’ 
•duration in a male, Hawaiian, 22 years of age. A. Lepromatous stage: 
periostitis and osteomyelitis, presumably leprous in origin, of the proximal 
phalanx of ring finger. There are also enlarged nutrient canals. B. Mixed 
stage, seven years later. Healing has been complete with little residual 
evidence of bone destruction. Notice beginning neurotrophic absorption 
.of tuft of little finger. 
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Tlic cnIarKi'd nmricnt canals ate con- 
sidered to he produced by a Icprinis jji- 
fection of the inUrienl Y(;ssels, Necrosis 
of hone is helieved to resnlt from inter- 
ference. with the blond circnlation dne to a 
Icprons endarteritis. It is primarily an 
a.seplic necrosis. Fite (I'.Ml) reports the 
frcrincncy of involvement of blood ve.ssels 
in lepromalons lej)ro.sy. The endotbelinm 
is commonly infected, and a lejnomntons 
gTOwUi into the lumen of a small vessel 
may be produced (h'ig. 111). This condi- 
tion may well lead to vasaadar occlnsimi 
with rc.sidtant necrosis. 


Ni-.unAi. mu’unsv 

'I’lic most imj)f»rt!int bone change.s of 
lepr<w are those fonttfl ij) Jienral lepro.sy, 
'I'liey are not dne to the direct action of 
Hansen bacilli on (he bones but to a remote 
nerve inh'ction which canses secondary 
bone ;d)sorption of a ncnroiroj)hic nature. 
Hansen bacilli arc nirely, if ever, en- 
coimteretl in the bt)ne marrow of neural 
eases, t'.ass and Uishi (T.l-'M) found bone 
marrow sme.'ir.s negative for (he.se orga- 
nisms in l()l> per cent of IS nennd cases, 
whereas 17 of 21 Icpromatons cases gave 
positive jindings. 



0. Mixed of xcvcii vivir;.' diiniiir,ii in nnile. I•■ili))in(^ J^yc.nr.-. 

of iiRc. Till' rofnU;en<>>:i;iii) on Un.' K-fi .•-lirme ONicnniyi'liiie of Uie pioxiinnl 
pliainnx of iIr- riiifr fiiiKfi', Ix-licvid (o I)v «if li'iiions oripin. 'IVn iitontlis l.iu-r 
Iriglil) tfuTc wa’i ctmipli te lu-aliiiy, wiili liuU- ir.Mwnis <lfstriiflio!i. 


Bone cysts arc considered to be due to 
Hie direct action of Hansen bacilli infecting 
tlie medullary cavity. Needle puncture 
and aspiration of the cysts yield material 
rich in acid-fast bacilli and globi. The.sc 
have been discovered, also, in bone marrow 
smears taken at necropsies from a large 
percentage of such cases at the National 
Leprosarium. It is conceivable Hiat they 
multiply there to form lepromata. Occa- 
sionally these lepromata may grow suf- 
ficiently large to appear in roentgenograms 
as bone cysts. Direct infection witli 
Mycobacterium leprae is probably respon- 
sible for some cases of osteomyelitis and 
periostitis. 


'J'lie neurotropbic bone changes of nerve 
leprosy are found to consist of a slow and 
insensitive bone absorption. Tliis spon- 
taneous absorption of lione thins out or 
.shortens the phalanges, metacarpals, and 
metatarsals. In tJie hands tlic process 
generally starts in Uie distal phalanges, 
causing slicing and nicking of Uic tufts, 
tlicn a shortcjiing of collar-button t)T^e, 
followed l)y gradual disappearance (Figs. 
7 and 8). Next tlic middle phalanges 
are attacked. The bones seem to melt 
away, the proximal phalanges being tlae 
last to disappear (Fig. 10). In rare cases 
even the metacarpals arc attacked, but Hie 
process seldom ascends higher (Fig. 11). 
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Fig. 7. Tracings of distal phalanges from neural 
and mixed cases, showing earliest types of bone ab- 
sorption in the form of slicing and nicking and collar- 
button formation. 

In the feet the absorptive process is apt 
to start in the shafts of the proximal pha- 
langes or in the heads of the metatarsals 
(Figs, 14 and 15). The diaphyses of the 
phalanges become gradually thinned by 
the rarefying osteitis, so that eventually 
tliere is but a fine needle of bone left 
(Fig. 15). This condition of gradual ero- 
sion of the cortical portion of the bones has 
been aptly called a “concentric bone 
atrophy.” During this process the medul- 
lar}" cavity disappears or becomes calci- 
fied. A complete disappearance of the 
involved bone is a frequent final outcome. 
In such cases tlie shortened toes are seen 
to override tlie shortened foot (Figs. 16 
and 1<S). These toes are loosely connected 
to tlie foot by soft tissue only, but may still 
contain tlie two distal phalangeal bones. 
Spontaneous fractures are frequent, due 
to tlie trauma of weight-bearing on the in- 
sensitive diseased bones. 

The metatarsal bones, unlike the meta- 
carpals, are commonly involved beginning 
at tlieir distal ends. During the process of 


absorption, these bones become shortened, 
while their distal ends become pointed. 
The appearance produced can be likened 
to that of a stick of candy being sucked 
away (Figs. 15 and 18). The process 
rarely extends higher than the metatarsals, 
the tarsal bones and the lower ends of the 
tibia and fibula usually remaining intact. 

The difference in the mode of onset of 
bone . absorption in the hands and feet 
shows the importance of trauma as a con- 
tributing factor. In the hands the point of 
greatest stress and the site of the most re- 
peated traumas is at the ends of the fingers. 
Constantly repeated strain is applied to 
the finger tips in touching, feeling, and 
grasping objects in one’s environment. 
The prime function of the feet being 
weight-bearing, it is the ball of the foot 
which sustains the greatest pressure and 
traumas. It is not surprising, therefore, 
that it is the tips of the distal phalanges 
in the hands and the heads of the metatar- 
sals and the diaphyses of the proximal 
phalanges in the feet which first undergo 
neuro-leprous bone degeneration and ab- 
sorption. 

In . claw-hands the finger tips are pro- 
tected from trauma, but the flexed inter- 
phalangeal joints are frequently bumped 
against hard objects. Roentgenograms of 
claw-hands show the effects of such trauma 
in frayed joint surfaces, erosions of articu- 
lating ends, mushrooming of the phalangeal 
bases, chipped-fractures into joints, and 
other evidence of destructive arthritis 
(Fig. 12). The ankylosis of claw-hands 
occurs principally in the interphalangeal 
joints, while the metacarpophalangeal ar- 
ticulations usually remain free and active. 

Although larger joints remain compara- 
tively free in neural leprosy, there may be 
either a fibrous or a bony ankylosis of the 
interphalangeal or the metacarpopha- 
langeal and metatarsophalangeal articula- 
tions, or an abnormal rela.\'ation of the 
joints (Fig. 14). Subluxations are not un- 
common, especially in the feet. Painless 
disorganizing arthropathies are frequent 
in small joints (Fig. 14) and are not en- 
tirely wanting in the larger joints. AVe 



Fig. 8. Neural leprosy of fourteen years’ duration in white male, Mexican, 20 years of age. 
Early bone absorption in hands. Different stages of bone absorption limited to distal phalanges, 
frorn slight absorption of tufts to almost complete absorption of tlistal phalanx. 

Fig. 9. Neural leprosy of nine years’ duration in white female, American, 37 years of age. 
Extreme elawing of hands and muscular atrophy with vcr>' little bone absorption. There is great 
crippling of function. 

Fig. 10. Neural lepro.sy of forty-one years’ duration in white female, American, CO years of age. 
Note almost complete absorption of phalanges and partial absorption of mctacavpals. No mus- 
cular atrophy and some preservation of function of hands. Contrast with F'igs. 9 and 12. 
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Fig. 11. Neural leprosy of thirty years’ duration in white female, American, 53 years of age. Remarkable spon- 
taneous absorption of bones of hands (mutilating leprosy). There have been no amputations in this case. 

Fig. 12. Mixed leprosy of thirteen years’ duration in white female, American, 38 years of age. Claw-hands 
with minimal bone absorption, showing destructive arthritis of interphalangeal joints and fracture of head of 
metacarpal. This is the result of trauma to crippled, insensitive hands. 


have observed five typical Charcot joints 
of wrists and ankles in our cases, where 
syphilis could be excluded clinically and 
serologically (Fig. 13). 

MIXED LEPROSY 

The bone lesions of mixed cases partake 
of the nature of both the neural and lepro- 
matous types. Of the bone changes in 
the 79 mixed cases the great majority 
were of neurotrophic type ; only 25 showed 
osseous infection of lepromatous origin. 
The lepromatous type of bone involve- 
ment is more frequent in mixed than in 
lepromatous cases, since it is generally a 
late manifestation of leprosy. In the 25 
cases in this series there were cystic de- 
generation, osteomyelitis, periostitis, en- 
larged nutrient canals, and occasionally a 
spindle-shaped leprous dactylitis closely 
simulating tliat of tuberculosis or syphilis 
(Figs. 6 and 17). The neurotrophic bone 
lesions, especially in advanced cases, are 
often extensive and mutilating (Fig. 16). 

EXPLANATION OF NEUROTROPHIC BONE 
CHANGES 

The exact causative factor of bone ab- 
sorption in neurotrophic leprosy is not 


proved. It is considered to be the result 
of disturbance of the iiutritidnal function 
of the affected nerves rather than of a 
faulty calcium and phosphorus metabo- 
lism. 

In an earlier study at the National Lep- 
rosarium, Lemann, Liles, and Johansen 
(1927) analyzed the blood of 54 patients 
for calcium content and concluded that 
this bears no relationship to bone absorp- 
tion in leprosy. Wooley and Ross (1931) 
confirm the findings of others that bone 
changes in leprosy are not dependent on 
total blood calcium. In their experience 
the calcium-phosphorus balance ratio also 
failed to explain these bone deficiencies. 
The average diffusible calcium was found to 
be lower, however, in patients with leprosy 
than in normal adult controls. These 
workers conclude that there may be a pos- 
sible relationship between low diffusible 
calcium content of the blood and decalci- 
fication and bone absorption in leprosy. 

In our experience a leprous neuritis must 
be of sufficiently long duration and of an 
advanced stage, with degeneration and 
fibrosis of nerve fibers, before bone absorp- 
tion takes place. We have seen repeated 
neural and mixed cases of several years’ 
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duration with little or no hone chaiiKo; 
we have not seen the rapidly devolopin}," 
and rcecdiiiK bone changes in youtJis re- 
ported clsewlicrc. It is true that our young 
population is proportionately small. Mus- 
cular atrophy and contracture.s of tligits 
generally precede and often are present for 
several years before the onset of bone ab- 
.soiption in cases where the two conditions 
arc combined. 

Thus bone absorption in leprosy in our 
experience is a relatively late manifesta- 
tion of Uic neural or mixed type of the dis- 
ease. It docs not occur in the purely 
nodular, cutaneous, or Icpromatous type, 
where the nerv-e trunks are not affected. 
As a late manifestation it is always ac- 
companied by otlier distinctive signs of 
neural leprosy. This fact is important 
from a differential diagnostic standpoint, 
since the early roentgenologic findings in 
the hands and feet are not so cliaracteristic 
of neural leprosy as to be easily distinguish- 
able from bone cliangcs of oUicr neuro- 
trophic diseases of eitlier tlic central or 
peripheral nen’ous system. The mutilat- 
ing bone changes of advanced neuro- 
leprosy are characteristic but of no special 
value in diagnosis, since the clinical mani- 
festations then present offer no diagnostic 
difficulties. 

SECONDARY INFECTION 

In sucli a chronic disease as Icjirosy it is 
not surprising tliat secondary’ infection 
sooner or later supervenes to cloud the 
clinical and roentgenologic picture. Bone 
lesions due to secondary infection are com- 
mon in all types of leprosy and arc most 
frequent in tlie mixed type. Long-stand- 
ing lepromatous or trophic ulcerations of 
the extremities offer a convenient portal of 
entry for pyogenic organisms, leading to 
the production of secondary osteomyelitis. 
Although it is our experience tliat chronic 
osteomyelitis in leprosy may be initiated 
by Hansen’s bacillus, contamination by 
pyogenic invaders is the rule. We have 
found Hansen’s bacillus in smears taken 
from osteomyelitic bones, even in neural 
cases, which shows its importance in such 



Fill. l.‘t Mixctl li pro'jy of (uciiiy years’ diir.n- 
tion in colored tnale, .AiiU’ric.an, 30 ye.ars of hrc. 
Cii.arcot wrist in a p.-ttieni in wlioin sypliilis was 
mlcd oni l>y litstorj', clinical findings, aitd ncRa- 
tivc blood anil cerebrospinal fluid .seroloRy, Note 
cxU'itsivc neiiroleprons absorption of pfialatiRCS. 

bone disease. Even wheu secondary^ in- 
vaders play a major role in the destructive 
process, it is felt that Mycobaclerium leprae 
exerts a modifying influence on tlic osteo- 
myelitis. 

In roentgenograms seen .side by side, 
Icpromatous osteomyelitis is difficult to 
differentiate from ])yogcnic osteomyelitis. 
The rate of bone dc.stniclion is an impor- 
tant distinguishing point. In the pyogenic 
variety there is rapid destruction, witJi no 
regeneration. In leprous osteomyelitis 
tlierc is slow evolution, complete necrosis 
docs not always supervene, and tlicre may 
be regeneration of bone (Figs. 5 and G). 

Involvement of tlie nasal cartilages is a 
common late sequence of leprosy of the 
nasal mucosa. This is a frequent compli- 
cation of lepromatous and mixed leprosy. 
The final crumbling of tlie cartilaginous 
nasal septum produces tlie typical saddling 
deformity of tlie nose so common in ad- 
vanced stages of tlie disease. Disintegra- 
tion of the bony septum is extremely rare. 
Wlien it occurs, it is probably caused by 






Fig. 14. Mixed leprosy of seventeen years’ duration in colored male, Jamaican, 49 years of age. 
Right foot shows bony ank3dosis of metatarsophalangeal joint of big toe, absorption of head of 
second metatarsal and base of second proximal phalanx, with subluxation and “concentric atrophy’’ 
of fourth proximal phalanx. Left foot shows "concentric atrophy,” most marked in proximal 
phalanx of fourth toe. There is disorganizing arthropathi' (Charcot joint) of the metatarso- 
phalangeal articulation of the big toe. 

Fig. 15. Xeural leprosj- of twenty-one years’ duration in white female, American, 66 years 
of age. Advanced "concentric atrophy” of phalanges (some as fine as needles). Distal ends of 
most metatarsals show absorption of the "suied stick -candy” type. Dislocation of metatarso- 
phalangeal joint of big toe and old healed osteomyelitis of its shaft. 

Fig. 16. Mixed leprosj- of twentj'-three j-ears’ duration in colored male, American, 42 j-ears of 
age. Common mid-zone tj-pe of neurotrophic bone absorption with shortening of feet. Notice 
preservation of middle and distal phalanges in dislocated toes. 

Fig. 17. Iklixed leprosj- of twentj- j-ears’ duration in white female, American, 41 years of age 
Spindle-shaped dactj-litis of metatarsals. Different stages of neurotrophic bone absorption of toes. 
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Fir. is. Xcunil leprosy of six ycais' dtiration in wliiic male, American, 
•15 years of age. Note disiwaiecl overriding toes anti melliiig away of mela- 
tarsals into distal points. 


tlie destructive activity of secondarv* pyo- 
genic invaders entering through Icjirous 
ulcerations of the nasal mucosa. 

AKTERIOGRj\MS 

In order to confirm or disprove the pos- 
sible relationship between tlie vascular 
supply of tire hands and feet and bone de- 
struction in leprosy, we have attempted to 
study the circulation of the e.xtremities in 
our cases. X-rays of tlie hands and feet 
were taken during life and after death, in 
all t)^pcs of tlie disease, following the in- 
jection of radiopaque solutions into tlie 
large arteries of tlie limbs. During life 
such arteriograms were made following 
the injection of thorotrast into the femoral 
and brachial arteries. At necropsy it was 
found that tlie best results were obtained 
through tlie arterial injection of lipiodol 
or other iodized oils. 

From roentgenograms made after tliese 
injections of radiopaque material, ver^’^ clear 
pictures of the arterial trees of tlie hands 
and feet were produced (Figs. 20 and 21). 
It is our impression from the study of 
these films tliat the arterial circulation of 
the extremities is not materially disturbed 
in neural leprosy. There seemed no causal 
relationship between the arterial supply of 
the hands and feet as demonstrated in 
arteriograms and the degree of neuro- 
trophic bone absorption. In advanced 



Fig. 19. Lcprou.sciul.irlcritis. Xotekproma 
bulging into ItmicMi of artery. Courte.sy of 
I^r. C, H. Binford, U. S. Public Health Service. 

lepromatous and mixed cases, on tlie 
otlier hand, localized arterial defects and 
decrease in size of arterial branches were 
found, which suggest the vascular leprous 
lesions described by Fite and otliers. 

CONCLUSIONS 

1. In our experience bone changes in 
leprosy are for the most part confined to 
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Fig. 20. Mixed type of leprosy of fifteen years’ duration in white female, American, 58 years of age. Postmortem 
arteriogram of hand following injection of brachial artery with lipiodol. 

Fig. 21. Lepromatous leprosy of ten years’ duration in white male, Mexican, 37 years of age. Arteriogram 
made during life by injection of thorotrast into brachial artery. Note defects in some digital branches. 


the neural type of infection. In this type 
they are not the result of direct local action 
by Hansen’s bacilli within the bone but of 
the distant infection of the nerve trunks 
and are neurotrophic in nature. 

2. Roentgenographically demonstrable 
bone changes in leprosy are not pathogno- 
monic of this disease, except in advanced 
stages, but are similar to those of other 
neurotrophic nerve diseases, whether of 
central or peripheral origin. 

3. The differential diagnosis of leprous 
bone changes must not be based entirely 
upon the x-ray findings but must rely 
upon tlie other clinical and neurologic 
manifestations of leprosy, which are not 
present in simulating diseases. 

4. An explanation is advanced for the 
difference in points of origin of the bone 
absorption in the hands and in the feet in 
neural leprosy. 

5. The obseiA^ation is made that in the 
upper extremities there is frequently either 
a preponderance of bone absorption with 


almost complete exclusion of soft tissue 
involvement or, conversely, extreme mus- 
cular atrophy and contractures with little 
or no bone absorption. 

6. A theory is advanced in explana- 
tion of this phenomenon, which has not 
heretofore been completely reported in the 
literature. 

7. Arteriographic studies are interest- 
ing but have not thus far been helpful in 
observation of bone changes in leprosy. 

8. Bone lesions in lepromatous leprosy 
are rare, consisting mostly of cyst forma- 
tion, osteomyelitis, necrosis, periostitis, 
and enlargement of nutrient canals. 

9. These changes are due to primary in- 
volvement of the bone marrow or periosteum 
by Hansen bacilli or to a vascular leprosy 
of the supplying arteries. 
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Absorptive Bone Changes in Leprosy^ 


COL. J. P. COONEY, M.C., A.U.S. 


LT. COMDR. E. H. CROSBY, M.C., U.S.N.R. 


W ITH FEW exceptions, the disease lep- larly susceptible to attack by the bacillus 
rosy respects no human tissue. The of leprosy, often with resultant local de- 
skin may be involved by lesions of various struction of the nerve fibers and loss of 
types which can assume the characteris- function of the part. In some cases, oste- 


Fig. 1. Pressure erosion due to enlarged ulnar nerve. 


tics of syphilis (1), tuberculosis (2), Bes- oid changes occur in the nerve (5). The 
nier-Boeck sarcoid (:i), and Raynaud’s walls of the blood vessels may be invaded 
disease (4). Nerve structures are particu- through the vasa vasorum (6), with sub- 
1 Accepted for publication in May 1943. Sequent inoculation of the parts distal to 
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Ihc diseased vessel wall and alteration of 
the blood flow through the vessel. Tajiri 
(7) reported finding small le])rons foci in 
tlic lungs. The bone may be the seat of 
locval leprosy involving the periosteum (8) 
or the nutrient artery and nerve (9). 


J.7 

bone absorption whieh occurs in the small 
bones of the hands and feet in lepers, 

Ab.sorptive bone changes occur in the 
phalanges of the hands and in the meta- 
lansal bones of the feet in leprosy. Such 
changes were described by Murdock and 
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Fig. 2. Oslcoarlliritis with rcsultanl dislocation due to direct 
e.xteiision of contiguous soft-tissue Icpro.sj’, 


The periosteum and cortex may be com- 
pletely destroyed by pressure (Fig. 1), 
direct extension of contiguous soft tissue 
leprosy (Fig. 2), or by local disease of the 
nutrient artery and nerve (Figs. 3 and 4). 
It is the purpose of this paper to present 
and discuss the phenomenon of complete 


Hutter (0) as minute nicks, slices, frayings, 
collar buttoning, and grossly prominent 
nutrient foramina which are demonstrable 
by roentgen examination and are con- 
sidered of diagnostic significance. The 
generalized bone absorption which follows 
results in a complete loss or lysis of bone 
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structure (Figs. 5 and 6) and is associated 
with loss of sensation and muscle power in 
the hands and the feet due to sensory and 
motor nerve lesions. Neurocirculatory 
changes take place so that ulceration oc- 
curs at the points where usage causes pres- 
sure. While osteomyelitis, osteitis, and 


absorption of the phalanges of the hands 
always occurs before the involvement of 
the metacarpal bones, beginning at the dis- 
tal end of the distal phalanx. It is felt 
that this is due to the fact that in the feet 
it is the heads of the metatarsal bones and 
in the hands the tips of the carpal pha- 



Fig, 3. Enlarged nutrient foramina. 


arthritis may occur, they are merely co- 
existent and are not characteristic of 
leprosy. 

Our study of roentgenograms of the 
hands and feet of lepers demonstrates a 
point not hitherto mentioned in the litera- 
ture. The phalanges in the feet are often 
presented intact even when there is marked 
destruction of the metatarsal and tarsal 
bones (Figs. 5 and 6). In contrast, tlie 


langes that are subject to the maximum 
trauma and pressure in ordinary function 
and use. 

Several factors account for the phenome- 
non of complete bone absorption; al- 
tered circulation, anesthesia, and pressure. 
Roentgenograms of the extremities of 
lepers clearly show generalized increased 
density in the areas where bone absorption 
has not been completed. Normally, when 
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the circulation to 1)onc is decreased it un- 
dergoes consolidation, with increased den- 
sity and osteosclerosis (10). Our physical 
examination showed a very strong pulsa- 
tion in the large arteries of the wrists and 
ankles, whiclr indicated to us that the general 
circulation was good or even better than 


cient to account for the complete lysis of 
lione structure. 

Mitsnda and Ogawa (12) found ascend- 
ing degeneration of the tracts of Goll and 
Burdach of the posterior spinal column 
due to a leprotic ])erii)hcral neuritis in 
()S ])er cent of neural and 50 per cent of cu- 



Pig. •}. Enlarged nutrient foraniiiin. 


normal. Leitner (11) injected the arterial 
bed in amputated extremities of lepers and 
found that the arterial system was present 
in its entirety. We have roentgen proof of 
the local involvement of the nutrient ar- 
tery and nerve in the early enlargement of 
the nutrient foramina (Fig. 3) and believe 
that the decrease in circulation is local with 
each individual bone. Alteration in the 
circulation alone, however, is not suffi- 


tancous cases of leprosy. The leprotic 
degeneration of the peripheral motor and 
sensory nerve trunks and the degeneration 
of the tracts in the spinal cord are tlie 
pathological basis for tire anesthesias of 
leprosy and the neurocirculatory disturb- 
ances discussed by Vishnevsky (13), who 
demonstrated considerable improvement 
in local leprous lesions in the feet after 
novocain nerve block. This nerve block 
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Fig. 5. Complete destruction of metatarsal and tarsal bones of left foot, with intact phalanges. Absorption of 

phalanges in hand, while metacarpals remain intact. 



Fig. 6. Severe contracture deformities and generalized lysis of bone structure with persistence of phalanges of 

feet. 


was applied only to tlie peroneal nerve at 
the ankle, but it upset the neurocircula- 
tory balance sufficiently to cause long 
standing ulcers on the feet to heal and 
remain healed. 

Pressure, the third factor in bone ab- 
sorption, does not cause pain because of 
anesthesia. Altliough tlie bone absorp- 
tion must proceed through the circulation, 


the active force of pressure is necessary to 
complete the process. Figure 1 shows the 
phenomenon of bone lysis taking place 
at the lower end of the ulna at the site of a 
leproma of the ulnar nerve. Pressure ac- 
counts for the absorption of the bone, and 
the anesthesia of the wrist and hand per- 
mits the pressure to continue without 
pain. 
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The pressure necessary for the complete 
concentric absorption of the small hones 
comes from two sources. The first of 
these is the local leprous le.sions in the soft 
tissues of the hands and the feet, which 
produce constant i)re.ssnre and cause the 
nicks, grooves, slices, and frayings of M\ir- 
dock atid Hntter. The second source of 
pressure is the trauma of use. The loss of 
muscle ])Owcr, which is produced by the 
degeneration of the motor fibers in the 
nerve trunks, results in a muscular in- 
equality in tlie intrinsic muscles of the feet. 
Tlie normal arches of the foot are destroyed 
and deforming contractures result. The 
pressure caused by functioji is thereby in- 
creased, and the ])criod of use jirolongccl 
because of the anestliesia, which has re- 
moved the limiting factor of pain. The 
pressure ulcers whicli follow arc known as 
the neurotrophic ulcers of leprosy. When 
these occur, they cause additional pressure 
of local inflammation. 

CONCLUSIONS 

Fifteen patients were selected from a 
group of 120 witli leprosy and studied in an 
effort to e.xplain the phenomenon of com- 
plete concentric bone absorjition. We be- 
lieve tliat all the factors necessar)’’ for bone 
absorption are present, disturbance of cir- 
culation, anesthesia, and pressure. These 
three factors working togctlier, without 
any other lytic agent or force, are sufficient 


to account for all (he bony changes that 
occur in lejnosy. 

The miUifirs wisli lo express their appreciation to 
Dr. l-i. Iliirwilz, SnpcriiiteiKleiil of tlie Falo Scco 
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Retinoblastoma is second in frequency 
of the malignant neoplasms of the 
eye, malignant melanoma being the most 
common. The tumor is also designated by 
pathologists as “glioma of the retina” and 
‘ ‘neuro-epithelioma. ’ ’ Since it contains no 
glia cells, the older designation, “retinal 
glioma,” has fallen into disrepute as an 
accurate descriptive term. It is still, how- 
ever, the most commonly used name for 
this tumor. 

Retinoblastoma arises for the most part 
from the ciliary portion or from the pos-' 
terior segments of the retina. According 
to Wintersteiner (20), the origin is often 
multiple and chiefly from the posterior 
pole. The tumor grows into the eyeball, 
stripping the retina from the choroid or 
covering it with a mass of tissue which en- 
circles the vitreous or penetrates it. It 
may invade the choroid to form a mass 
in that structure and may travel within 
the optic nerve to the base of the brain. 

This tumor occurs in approximately 90 
per cent of cases before the fourth year. 
In our small series 50 per cent were bilateral. 
Most authors report bilateral involvement 
in 20 to 25 per cent. 

The treatment of retinoblastoma must 
be planned primarily, as in the case of any 
malignant tumor, to preserve life. This 
malignant tumor is different from many in 
that, while it may metastasize, its tendency 
to do so is not great ; thorough local eradi- 
cation may therefore effect a cure. 

A second objective to be attained is 

> Presented before the Radiological Society of North 
America at the THcnty-cightli Annual Meeting, 
Chicago, III., Nov. .30-Dec. 4, HMo 


preservation of sight. We are faced with 
the alternative, in treating bilateral retino- 
blastoma, of recommending removal of 
both eyes as a life-saving procedure, or of 
attempting to destroy the tumor, at the 
same time conserving vision in one eye. 
This involves removal of one eye and ir- 
radiation of the other. 

In a few cases it will be the purpose of 
therapy, whether surgical or by some radi- 
ation procedure, to relieve pain and make 
the last days of the victim as comfortable 
as possible, recognizing that neither sight 
nor life can be preserved. 

The object to be attained will depend on 
the degree of involvement and progress of 
the disease. Of the three objectives, pres- 
ervation of life must be considered of most 
importance. We must take the attitude 
in the treatment of malignant tumors that, 
generally speaking, no sacrifice is too great 
if there is a possibihty that life can be main- 
tained in a reasonable degree of comfort. 
In the discussion of the treatment of ret- 
inoblastoma found in the literature, the 
suggestion is made by several authors that, 
if it is necessary to remove both eyes, the 
ensuing life of blindness will be too un- 
happy to contemplate. They imply that 
the policy of letting nature take its course 
is more to be desired than bilateral enu- 
cleation. While there are cases on record 
of spontaneous cure of retinoblastoma 
without treatment (11), the possibility of 
this miracle is too remote to merit con- 
sideration. Anyone who has seen a neg- 
lected, untreated case go through tlie 
terminal days and weeks of suffering will 
certainly look with favor on any treatment, 
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even Uiougli it results in a life of bliiulness, 
if it offers a small duince of avoiding such 
a deatli. It is doubtfid if complete blind- 
ness, especially in one who perha])s cannot 
remember ever having been able to sec, is 
a grave tragedy. It has been our observa- 
tion tliat the projK-rly trained blind ])crson 
is usually a liappy one. We maintain 
tliat it is not for tJie physician or parents 
to witlihold from a child treatment tliat 
may be life-sadng even tliough blindnc.ss 
results. 

A large percentage of unilateral retino- 
blastomas will be cured by surgical re- 
moval of tlie eyeball witli as long a section 
of tlie optic nerve as possible. A smaller 
number of patients with bilateral involve- 
ment may be saved by Uic same procedure. 
Reese (15) has shown in his study of a series 
of 110 cases of retinoblastoma a reason for 
routinely treating tlie optic ncr\’e with ra- 
diation following enucleation. In this 
series 52 per cent showed malignant tissue 
invading tlie optic nerve iiosterior to tlie 
lamina cribrosa, and in SI per cent of tliis 
group it was found that Uie optic nerve 
had not been severed distal to the exten- 
sion of tlie tumor. “In otlier words," says 
Reese, “43 per cent of the 110 cases were 
doomed to failure before tlie patient left 
the operating room.” Extension to the 
nerv^e occurred as frequently with a small 
as with a large growth. In the same series 
10 per cent were shown to liave broken 
through, resulting in extraocular extension. 
This occurred late, in the presence of a 
large growth. It seems logical to assume, 
in view of this study, that in some cases 
there will be a greater life expectancy if the 
orbit and optic nerve are given postopera- 
tive irradiation. 

There is a feeling that if, on removal of 
the eyeball, no tumor is found in the nerve 
the prospect for cure is good. In at least 
one of our cases (Case 9), following surgical 
removal of the eyeball and a report of a 
normal nerv'^e, recurrence developed in the 
nerve, projecting into the orbit. The 
rather large number of cases of massive 
recurrence in the orbit following enuclea- 
tion also demonstrates the fallacy of de- 


pending on surgery alone. Wc depend on 
postoiierative irradiation in the treatment 
of carcinoma of the breast to improve our 
percentage of cured cases. It seems as 
logical to irradiate retinoblastoma post- 
opcrativcly even though the patliologist 
finds no tumor in the nerve removed. 

Some authors re])ort a relatively high 
cure rate liy surgical jirocedure alone. 
The following results have been recorded: 

Hirschberg (fi). 75 cases, 5 per cent cured 

Wintersteiner (20), 497 cases, 13 per 
cent cured (two-year cures) 

Leber (10), 2S cases, 57 per cent cured 

Adam (1), 40 cases, 57 per cent cured 

Army Medical Museum (2), 95 cases, 
14 per cent cured (five-year cures) 

Whether radiation can add to tlie life 
expectancy remains to be seen. In our 
short period of obscr\mtion we feel that it 
will. 

Bilateral involvement constitutes a much 
more serious problem tlian retinoblastoma 
in a single eye. Our metliod of interstitial 
irradiation of Uie remaining eye is not a 
satisfactory^ solution of tlie problem of 
maintaining vision and, at tlie same time, 
preserving life. The method ivas instituted 
without precedent and has been discon- 
tinued in favor of a more logical procedure 
of external irradiation ivitli x-rays as de- 
scribed by Martin and Reese (11 and 12). 

Massive reairrent retinoblastoma or 
retinoblastoma tliat has metastasized to 
bones and to regional nodes is treated 
witli no Biought of cure. Our mission in a 
case of tliis type is to relieve pain and make 
the patient as comfortable as possible. 
One has tlie opportunity of demonstrating 
in a case of massive recurrence that, even 
though this tumor is not classified as radio- 
sensitive, it has a degree of sensitmty. 
We are tlierefore justified in the assump- 
tion that retinoblastoma, wherever found, 
if not surgically removable, should be given 
the benefit of irradiation. 

HISTORICAL 

Reports of treatment of retinoblastoma 
by radiation were published prior to 1920 
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by Hilgartner (5), Axenfeld (3), Kusama 
(9), Janeway (7), and Knapp (8). Sev- 
eral of these cases were not followed for a 
sufficiently long period of time to justify 
the value of the procedinre. Schoenberg 
(16), however, reported a case in which, 
after enucleation of one eye, the other eye 
was treated with radium. At the end of 
three and one-fourth years the child was 
still alive with a cataract. Later the case 
was reported (17) as a ten-year cure with 
successful removal of the cataract. In 
discussing his case Schoenberg suggests 
the possibihty of a spontaneous cure be- 
cause of the small amount of radiation 
used. He agrees with Axenfeld (3), who 
very logically says: “Somewhere midway 
between the complete resistance to ra- 
diation and a tendency to spontaneous 
cure of the tumor there must be a group of 
retinogliomas that will respond more or 
less readily to x-ray and radium treat- 
ment.” 

Verhoeff (19) reported a case followed 
for three years, in which, with x-ray 
treatment, the tumor in the second eye 
was made to regress, with maintenance of 
good vision. 

The first report of interstitial irradiation 
of the remaining eye is that by Moore, 
Stallard, and Milner (13). Removable 
radon implants averaging about 3.5 me. 
with 0.5 mm. platinum filtration were 
used. Five patients were followed for 
twenty-two months or less. Definite 
regressive changes were seen in the tu- 
mor, but the time interval between the 
application of the treatment and the report 
of the cases was not sufficient to permit an 
opinion as to possible cure or preservation 
of sight. Stallard (18) later described in 
detail the surgical approach and technical 
method of applying a radon seed to the 
tumor. 

Borle}^ (4) reported the unsuccessful 
treatment of a retinoblastoma in the re- 
maining eye with radium seeds enclosed in 
a stent of wax, so molded that it would 
closely fit the scleral curve. This was 
slipped into position after an incision was 
made through the conjunctiva and Ten- 


on’s capsule and after a tenotomy of the 
lateral rectus muscle was carried out. 

Martin and Reese (11), in 1936, pre- 
sented for the first time a scientific method 
of irradiation based on the biological prin- 
ciple developed by Coutard in the treat- 
ment of pharyngeal carcinoma. At the 
time of their report they had treated or 
were treating 6 cases of bilateral retino- 
blastoma, none of which had been fol- 
lowed for as long as three years. They 
were sufficiently satisfied with the regres- 
sion of the tumor in the remaining eye, 
however, to advocate strongly the technic 
of divided doses of x-ray therapy, applied 
for a long period through multiple small 
portals. 

A subsequent report in 1941 (12) on 
these and an additional 4 cases showed 8 
of the patients living, 5 with vision. Two 
had had vision for six and seven years, 
respectively. Martin and Reese also re- 
port a series of 6 cases in which tumor was 
found in the portion of the nerve removed 
at enucleation. Five patients are living 
and well following irradiation. Nine pa- 
tients with recurrent tumor in the orbit are 
all dead. The fact is emphasized that im- 
mediate irradiation of the nerve and orbit 
of the enucleated eye offers a good chance 
for cure even though the optic nerve is 
involved, while if there is recurrence in the 
orbit before irradiation is started the prog- 
nosis is extremely poor or hopeless. 

DIAGNOSIS 

Usually an accurate diagnosis of retino- 
blastoma can be made by the ophthalmolo- 
gist. It is important, of course, that his 
clinical impression shall be accurate, since 
this is one tumor that does not lend itself to 
biopsy with the possibility of subsequent 
removal following pathological verification 
of the diagnosis. 

A study made by Pfeiffer (14) reveals 
the fact that 75 per cent of retinoblastomas 
contain calcification. This appears as a 
characteristic, mottled, irregular pattern. 
Roentgen examination should be done in 
all doubtful cases in an attempt to dem- 
onstrate this calcification. 
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author’s METHOH or IRKAinATlON 

Our radiation tlicrapy lias boon used (1) 
to prevent recurrence following enuclea- 
tion of an eye because of retinoblastoma 
and (2) to preserve vision in the remaining, 
least involved eye when Uie tumor was bi- 
lateral. 

In treating tlic optic nerve, stnmj-) fol- 
lowing enucleation we found 10-mg. monel 
metal needles ideal in size for insertion. 
We recognize tlie advantage of heavily fil- 
tered radium in the treatment of many 
malignant proce.sses. In this .situation, 
however, irradiation is limited to the few 
millimeters adjacent to the ojitic nerve 
stump, and we felt that a caustic do.se 
would be more efficient tlian a more pene- 
trating ray produced by heavier filtration. 
We also felt Uiat, if tlie needles could be 
left in place for a relatively short period 
of time, danger of infection would be less 
tlian if needles of low radium content and 
high filtration remained in ])lacc for a long 
period. The needles we use are filtered 
witlr monel metal, having a wall thickness 
of 0.3 mm. The total Icngtli is 10 mm. 
and tlie radioactive lengtli is 12 mm. The 
insertion of gold-filtered implants as a 
prophylactic procedure would have been as 
logical, possibly, as the procedure adopted 
by us but, since tlie implants were not read- 
ily available locally, tins type of radium 
therapy was not considered. 

Our metliod in most cases was to im- 
plant from four to si.v monel needles, 
usually of 10-mg. size, adjacent to tlie nerv'e 
stump. This was done immediately fol- 
lowing enucleation. The dose varied be- 
tween 400 and 1,000 milligram hours. If 
the tumor had broken tlirough the sclera 
or if it was a recurrent tumor following enu- 
cleation, a radium capsule having a wall 
thickness of 1 mm. gold was packed into 
the orbit following removal of tire tumor. 
A dose as high as 1,350 milligram hours has 
been given. It is possible that in lesions 
of this type deep x-ray therapy to the orbit 
would be just as satisfactory in its ultimate 
result as is radium used as described. 

In our earlier cases, when the other eye 
also contained tumor, we used the same 


type of radium needles, A ring of four or 
five 10-mg. needles was imjfianted between 
the sclera and 3 enon's cair.sule about the 
jrcriphery of the orbit, getting as great a 
concentration of radiation as possible close 
to the tumor. The needles were left in 
place for a dose varying from 3.50 to 010 
milligram hours. 

\Vc have discontinued treatment of tlie 
remaining eye with radium needles because 
of the damage jiroduced in the normal ele- 
ments of the eyeball by the caustic dose. 
X-ray llierapy with 200 kv.p. and hear'y 
filtration brings about regrc.ssion of the 
tumor with fewer complications. The 
beam is directed tlirongh three small ports 
cro.ss-firing the eyeball. 

COMPMCATIOXS 

Meningitis is a possilile complication fol- 
lowing any intraorbital instrumentation 
or manipulation. Our needles were in- 
serted into the tissue of the posterior orbit 
under tlic same sterile precautions and, 
in fact, as part of the same operative pro- 
cedure as tlie enucleation. We liave had 
no case of meningitis, Martin and Reese 
(12) report one deatli from meningitis fol- 
lowing insertion of radon seeds. In tliis 
case they were dealing witli a recurrence, 
witli a large mass filling tlie orbit. The 
implants were inserted following tlie re- 
moval of the mass. It seems to us tliat a 
recurrent tumor will be more likely to be- 
come infected tlian a priniar}’- one. We arc 
recommending tlie use of radium inserted 
into and adjacent to tlie optic ner\-e stump 
only after removal of a primar)- growtli and 
not after removal of a recurrence. 

Martin and Reese (12) have thoroughly 
discussed the complications that occur 
following x-ray therapy. These can be 
listed as follows: keratinization of tlie 
conjunctiva and corneal epithelium; glau- 
coma; cataract; atroph}'^ of the globe. 
Any of these complications may occur 
with our method of radium therapy. 
Atrophy of the globe is the most common 
complication when radium is inserted 
about the periphery of the remaining eye- 
ball. While we are not advocating our 



Table I: Summary of Data on Twenty Cases of Retinoblastoma 


& 

CS 

.§ ° 

‘u 


o 


>> 

)h 

b 

)-( 

X 

>»>»>»>» 
w w« w« 

1 1 ^ 

^ . 
2 o 

• 4.1 

§ 

4-1 

c 

<u 

. d 

ta 

b 

b 

b 

X 


>> 

b 

CO 

rt 

CO 

CO 

cO cO cO 3 

t; 

C 

rt 

rt 

rt 

rt 

rt 

CO 

rt 

rt 

a 

‘C 

E 

"n 

a 

’C 

a 

n 

EE B B 

’C *M 'C 'd 

.5 rt 

3 

O 

3 

a 

V 

E 3 

'C S 

E 

'C 

E 

'C 

B 

‘d 

E 

•c 

a 

’d 

E 

X 

E 

d 


w 

cw 

Of 

Oi A^ 

A 4 



wrt 

Pm 

w 

w 

w 

A. 

w 

w 


51 

Si 

p 4 




1 

.a 

« <u 

rt >, 

1 

.2 

d 

cn » 

<y d 

t) 

‘5 

*d ^ 

*s 

.2 

b '5 

c? 

3 0) 

d 

.a-d 

V 

> 

rt (i> +J 

>''ka 

0) W 

.a*d*^ 

CJ (H 

>3 

OJ 

rt 

<u 

> 

a 

o 

u 

u 

a 

Di 

- 3 0 

c. 

■M 

.a 

’go 

o ^ 

*2 ’o o 
o f*'? 

TJ *o 
§> 

4J 

’S 

U Et3’3 

3 OJ O g 

o 

ic 

O 

O CO 

o 

’►3 

is O 

o 

Cl 


O 4 ) 

c a " 

rt (U ctJ 
a> 

p-*H 


u 


u 




M 


'd 

rt 


S 

’> 

3 


CO ^ 

•oS-d S 2 

^ c <y rt 

^ o ^ S 

^ g r>v 


-o P 

OJ o 

^ E 


•d 

c 

rt 


^ u 
rt 


to 

u 

cO 

a> 


<u 

w eO 

CO « 

OJ o 


u 

< 1 > 


CJ 

o 

H 


w 

Cl 

w 

w 

o CO ^ 

bo 

CO 

— rr 

0 

bo 

CO — • 

bo 

bO 

cc 

CM 


10 

d 

X) 

d 

d 

TP *d 

d 

•d 


C 

’rt’S-2 
gj; > 

d 

^d 


TS 

‘> 

cO 

0) 

*> 

‘> 

co -*-• co 

O OJ o <u 

*> 

<0 

CJ 

^ s 

’> 

■> 

cO 

<u 

rt 

CJ 

a > 

rt 

CJ 

2 

Q 

3 

3 

^ 0:20 

3 

P 


3 

« W 

3 

Q 

P 

3 

p 


o 


>. 

a 

rt 

J 3 

>» 

cO 

i .4 


I 

s 

o 

d 


o 

>> 

a 


o 

CO 

a 

a 

.s 

CO 


g 

^’1 


•s 


d 

o 

cO 

a 

.a 


>..L 
0^-3 
cO 


■*“ lU c o 
>. 0 . 2 ;:: 
S' ° 

” — 4 J ^ 

W ^ S 

<u ca o o 
j; S' a 3"ri 
S' « g g 
ba-S 

g CJ W) c 3 

V — fi — ' d 

in 


^ o "3 

^ -S 

^ w 

15 15 
^ o > > 


o 


o 

3 >. 6 


X 


' 3 

w 


o 

_ E 

o cj S' S' 

U >- *-< 

g 

•3-3 .E .S' c 
3 3 M 60 rt 
3 “• S S O 
« 


h eTJ 

« E 3 

...2 '^•o 
S’® 3 0) 
O 3 o V 
Tj ^ *3 

S .2 g ^ 

2 'S 2 5 

P "tjJ ^ 

c w Q c 

W W 


•o 

d 

rt 


cO 

E 

4 J 

d 

<u 

b 

3 


'd 

d 

cO 


J. 

•s^g 

- w> d 

S*n ' 5 ^ 

l°2 

«ll 

<y - 5 i — 

’d 

o' c d 

O cO 

•S tE 

i.E 

-d *0 

CO 


^ 0 ) 

.2 t? 

u* ^ 

O ‘u 

.ijg 

^ CO O 

(U O 43 


^ 3 X 

-art 

o w 
«-_ u 
o o 


0 

0 

>x 

N 

4M 

•*-» 

a 

rt 

>» 

>> 

2 

u 

1 

& 

a 

rt 

CJ 

43 

X 

u 

V 


•w 

Tp 

J3 

•w 



d 

rt 

2 


Wc 

l>^ 

u 

0 

c 




>.3 0 

s-gs 


E 

<y — ly (y 

(2 ( 2 c 2 


o 

gl 

o ^ 
H rt 


X 


d a d 
o M o 





CJ 

ci 

CJ 

&* 

S’ 

4M 

J3 


■w 


*05 

'a 

'd 

Um 

'o 


0 


d 

o 


rt-d- 

O .2 ■♦ 

*0 .d » 

3 -*-' c 
d t 
W 


cO 


cO 4 

3-2 E 

O O 3 _ 

- n '’3 3 

W ■' 


3 

w 


w 51 o 
S'-IS S'-i! 

cO ^ cO J, cO 
(l> ^ O ^ O 

o’S’g WO 

3 3 3 

WWW 


<y 

>> O 

id rt 9 * 

O i .3 

<-> 5 *J 

W 


o 2 S 
3 b E 

<y O OJ 
•o g > 

*>— 9 


o o 


d 

o 

{/) 

o o a C O 

X xjxws: 


^ w C u 

•f'ags 
g .2 J 1.2 

o O 

JJ 

o d d d 
rt 2 2 o 

Q O..Q U 

z : 


d 

o 

-i 

d a; 


CJ 


t/i 

V 

> 


o 

X 


o 

2 ; 


o o o oj 

X ^ X >< 


Q 


CJ 

’fco 

'w 

.Sd 

’w 

j: 

’bo'bO’S 5 

CJ 

’to 

CJ 

*3) 

CJ 

5 

pd 

•5 

5 

"bo 

5 

•s 

,d 

.2 

"w 

.a 

d 

w 

0 

CQ 

rt 3 0 0 
C/3 CO A3 CP 

CO 

c 

CO 

0 rt 

CP CO 

0 

pq 

0 

« 

0 

pq 

d 

CO 

0 

« 

0 

fp 

0 

P 

d 

CO 


o I j 3 S 


« 

w 


w 

, 5 ;fc,, 3 W 

w 

w 


M 


w 

s 

s 

ip-< 

rS; 



d 

c 

. . . 0 

tm Urf ^ 

>. >» >1 5 


U 

>» 

a >» 

ci 

a 

0 

a 

d 

d 


d 

a 

d 

a 


U 

iC 

CJ CJ Cl — 

CJ 

CJ 


10 

C 30 

C 5 

CO 

rD 

0 

CC 






tM 

i-« 









id 3? r>'^ 00 

ci 

0 

1-3 CJ 

fd 

•d 

»d 

cd 

!>.* 

cd 

C 5 

cd 




tM 

1-4 »— • 


— 




— 


CJ 


24 



Vol. -12 
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mclliod as a means of conserving sight, in 
the remaining eye, we ])oint to the one 
case in which light ])crcci)tion has been 
present for a period of seven years follow- 
ing this metliod of treatment, withont 
atrophy of the eyeball (Case 13). 

Our ’method of treating the remaining 
eyeball was used before the technic and 
rcsidts of x-ray thera]iy were described by 
Martin and Reese. We have since adoj^ted 
a modification of their procedure and arc 
using it in preference to radium insertion. 
In the treatment of the o])tic nerve stump, 
however, we advocate implantation of 
radium needles or radon seeds about the 
neiwe head as a more satisfactory method 
tlian roentgen therapy. The insertion is 
done while the child is quiet under the in- 
fluence of an anesthetic. ^Movement of 
tlie patient during x-ray therapy may ren- 
der satisfactory accurate localization of the 
ray difficult. The treatment with radium 
may be accomplished in a few houns as 
compared to a long time interval if x-ray 
therapy is used. A caustic dose may be 
applied to the few millimeters of the nerve 
that may be involved. If involvement 
has spread fartlier than a few millimeters, 
it is doubtful if any type of radiation will 
be of great value. 

RESULTS 

During the twenty-onc-ycar interval 
between April 1921 and August 1942 our 
records show tliat 20 cases of retinoblas- 
toma have been seen in The University of 
Kansas Hospitals. Data on these cases 
are tabulated as follows : 


Total Cases 20 

Primary 17 

Recurrent (following removal elsewhere) ,3 

Bilateral Retinoblastoma 10 

Dead 4 

Living 4 


All treated with surgerj' and radiation. 
Life duration since treatment: 

Case 4; 16 1/2 years 
Case 13 : 7 years (in this case tumor was 
seen in the nerve of the enucleated eye) 
Case 15; 7 years 
Case 19; 2 1/2 years 

Not followed (considered hopeless, not 
treated) 


I.'NMI.AI ERAL RI'TINOHI.ASTOMA 10 

TrciUed hv surgerv alone 0 

Dead,.'. ' 1 

Living 1 

Case,'!: 17ycar.s 

Not followed 1 

Treated hv surgery and radiation 7 

Dead..' ' 4 

Inclndes 3 recurrences iifter o[)cration 
elsewhere 

Living 3 


In 2 of these, tumor was demonstrated in 
the optic nerve at operation 
Cjise 1:21 years 
Case 9 : 9 years 

In one no tumor was seen in the optic 


nerve at operation 
Case 10: 4 years 

RiXUURENT RlWINOtll.ASTOMA 4 

Dead 3 

Living 1 


Case 9: This case was seen hy ns as a jiri- 
m.-iry tumor. The eye was cnnclcatcd 
and radimn was implanted about the 
optie nerve sttnnp. Kccnrrencc followed 
and was again treated with radium im- 
plants nhont the stump of the ojitic 
nerve. This is now a 9-ycar cure. 

P.ATiENTs WITH Bilateral Retinoblastoma 


WITH SioiiT LX One Eve 3 

Treated with x-ray and radium surface ap- 
plication 1 

Case 4 ; 1 0 1 /2 years 

Treated with x-ray only 1 

Case 19:2 1/2 years 

Treated with interstitial radium 1 

Case 13 -.7 years 


CASE HISTORIES 

Case 1 (Hospital No. 10022): G. K., white 
male, age 13, was seen in Doctor Curran’s ollice Oct. 
22, 1920, complaining of inability to sec with the 
left eye. There had been pain in the eye all summer. 
This eye felt Iiarder than the right, but the change 
was not marked. A cataract was at first suspected; 
later a definite diagnosis of glioma was made, and in 
April 1921 the eye was enucleated. The pathologi- 
cal report was glioma of the retina with extension 
to the ojitic ner\’c. 

FoIIow'iiig operation, x-ray therapy was given to 
the orbit, in the office of Doctors McDermott and 
Virden of Kansas City, Mo. Between April 30, 
1921, and Nov. 12, 1921, the patient received seven 
treatments anterior to and seven lateral to the orbit. 
Factors were recorded as follows for each treatment: 
5 ma., S-in. spark gap, 5 mm. A1 filter, distance 
12 in., time 8 minutes. 

This boy, even though there was tumor in the 
optic nerve, is living twenty-one years following the 
diagnosis of retinoblastoma. He was seen in May 
1942, hy Doctor Curran. 
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Case 2 (Hospital No. 11487): J. F. R., white 
male, age 4, was admitted Nov. 18, 1921. On Nov. 
10 his mother noticed a peculiar light reflex in the 
Rft eye and discovered that the patient could not 
see with this eye. The results of physical examina- 
tion were reported as follows: “The child is blind 
in the left eye. The vitreous chamber is almost 
filled with tumor. Small round floating opacities 
are seen in the vitreous. The largest of these is 
1 mm. in diameter. The right eye appears normal.” 

On Nov. 18, the left eye was enucleated. The 
pathological report was glioma of retina. A section 
through the optic nerve showed no tumor cells. 

From Nov. 20 to Nov. 26, 1921, x-ray therapy was 
administered to the anterior left orbit, with the fol- 
lowing factors: 4 ma., 8-in. spark gap, 4 mm. A1 
filter, distance 12 in., time 8 minutes. 

The child died at home on Jan. 4, 1922. There 
was no recurrence in the orbit. Two weeks prior 
to death, when the patient was last seen, the liver 
was almost twice normal size. It was nodular in 
a manner characteristic of tumor metastasis. 

Case 3 (Hospital No. 16427); E. A., white male, 
age 5, was admitted June 21, 1925. Eight months 
earlier the mother noticed a white object inside of the 
left eyeball. The patient stated that he had some 
pain in the eye. A whitish reflex was seen on 
examination of the left eyeball. The right eye ap- 
peared normal. The clinical diagnosis was retino- 
blastoma and the left eye was enucleated, June 22, 
1925. The pathological diagnosis was glioma of the 
retina. 

The patient came in for observation on Aug. 27, 
1942. He is attending school and appears to be in 
perfect health. 

Case 4 (Hospital No. 18208); A. K., white fe- 
male, age 15 months, was admitted Jan. 7, 1926. 
Her mother had noticed a spot on the left pupil when 
the baby was six weeks old. The spot spread gradu- 
ally over the eye. A clinical diagnosis of retinoblas- 
toma was made by Doctor Curran. 

On March 12, 1926, the child was admitted to the 
hospital for enucleation of the left ej’^e. A diagnosis 
of retinoblastoma in the right eye, also, was made 
at this time. 

The larger part of the tumor in the left eye was 
in the posterior portion of the eyeball. A 
considerable amount of gritty, sand-like material 
was found here. The histological report was glioma 
of the retina. 

The child was given one x-ray treatment (May 
25, 1926) and several radium treatments in the office 
of Doctors iMcDermott and Virden of Kansas 
City, Mo. (Unfortunate!)^ the record of treat- 
ment lias been lost, but Doctor Virden recalls that 
a small radium pack at a distance of 1/2 in. was ap- 
plied several times.) 

jVov. 26, 1926: The mother thinks that the child 
sees better. Examination of the fundus of the right 
eye shows less tumor. 

Sept. 1, 1931: The tumor has cleared up above 


the disk. White areas are still seen. Remains of 
old hemorrhage are seen adjacent to the macula. 

Aitg. 2, 1933: Vision in the right eye is 15/200 
without glasses. 

Sept. 17, 1942: A letter from the father says the 
child is in a school for the blind. Her vision with- 
out glasses is 3/60. 

Case 5 (Hospital No. 21398): E. L. S., white 
male, age 2, was admitted Jan. 27, 1927. Four 
months earlier it was noticed that the child’s vision 
in the left eye was poor and that the pupil of his left 
eye had a white reflex. At the time of admission 
there was no vision in the left eye, and the pupil had 
a grayish, glassy appearance. The eye was enucle- 
ated Jan. 28, 1927, and the pathological report was 
glioma of the retina. We were unable to follow this 
case. 

Case 6 (Hospital No. 28067) : B. S., white female, 
age 2, was admitted June 28, 1929. Two weeks 
earlier the child was seen to have a swollen eyeball. 
Examination showed the right eye protruding from 
the socket and the lower conjunctiva everted, ede- 
matous, and inflamed. The child had pain. 

The right eye was enucleated July 19, 1929. Tumor 
could be felt entering the cranial cavity through 
the optic foramen, on examination following enuclea- 
tion. The pathologic diagnosis was retinoblastoma 
showing invasion of the optic nerve and extension 
into the tissue outside the eyeball. 

The child died at home, Oct. 1, 1929. 

Case 7 (Hospital No. 39663) : R. B., white male, 
age 2, was admitted May 9, 1932, and dismissed the 
same day. Gradually growing white masses had 
been noticed in both eyes for one year. The child 
had been blind for this period. The right eyeball 
was enlarged and nodular, filled with a yellow mass. 
There was a yellow mass, also, filling the posterior 
half of the left eye, with blood vessels extending over 
the mass. Hard cervical nodes were palpated on 
both sides. Because of the hopelessness of the con- 
dition, no treatment was advised. The case could 
not be followed. 

Case 8 (Hospital No. 44249): G. R., white 
female, age 11 months, was admitted April 28, 
1933. As soon as the child was born the parents 
noticed something peculiar about the left eye. At 
eight months of age a doctor was consulted, and a 
diagnosis of congenital cataract was made. Two 
months prior to admission photophobia and a slight 
discharge developed in this eye. 

The left eye was enucleated May 16, 1933. The 
pathological report was retinoglioma, showing ne- 
crosis and calcification 

From June 26 to June 28, 1933, a total dose of 
1,000 r was delivered into the left orbit. The fac- 
tors were as follows: 120 peak kv., 5 ma., 3 mm. 
A1 filtration, distance 13 in. 

On Dec. 27, 1934, the child was readmitted, with 
tumor in the right eye. Six 10-mg. monel metal 
needles were inserted about the periphery of the 
right eye. for a total dose of 360 mg. hours. 
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The p'Alicut was again reaUnuUed Ajiril 10, 1035. 
Exainiimtion by Doctor Cumin at tliat time showed 
a great deal of disintegration of tlic tumor. The 
subsequent historj' was as follows: 

May 6, 1935: following insertion of radium the 
eyelid's became edematous. There has been photo- 
phobia. On e-xaminatiou the right eye show.s a 
muddy anterior chamber and there are a few poste- 
rior adhesions. There is dcc|) pericorneal injection. 

Jnuc 17, 1935: The patient is listless; appetite 
is poor; she will not play. 

July 7, 1935: The patient is feeling much lictter. 
She plays some and docs not slccji so much, Her 
appetite is still poor. 

Ocl. 9, 1935: Examination shows the left peri- 
orbital tissue considerably dc])rcsscd. There is a 
slight mucopurulent discharge from the riglit eye. 
Six. lO-mg. monel metal needles were inserted about 
the peripherj' of the right eyeball, for a total dose of 
2,')0 mg. hours. 

Jau. C), 1936: During the last .six weeks the right 
eyeball has been getting larger. Discharge is present 
and there is considerable pain. Examination shows 
an enlarged right cycb.all; it is tender; there is a 
purulent discharge. 

Jan. 15, 1936: Right eye removed. Pathologic 
diagnosis; Retinoblastoma with infdtratiou into 
the optic nerve, right eye. 

Jan. 22, 1936: Five 10-mg. radium needles were 
inserted for eight hours about the ncn’c head on tlic 
right. A total dose of *100 mg. hours was gii'cn. 
Feb. 11, 1936: Condition is critical. 

March 17, 1936: Patient died at home. 

Case 9 (Hospital No. -1G174): V. A. W., white 
female, age 2, was admitted Sept. 3, 1933. Ten 
months previously the parents noticed a graj' spot 
in the right e3’e when light came in from the side. 
This had gradual!}' enlarged. Two months before 
admission they noticed that the sight was gone from 
this eye. Examination showed a cat’s eye reflex in 
the right eye and gray floating opaque material, 
clumped and nodular, in the xatreous humor. 

The right eye was enucleated on Sept. 3, 1933. 
Five 5-mg. radium needles were imbedded about 
the optic nerve, for a total dose of 250 mg. hours. 
The pathological report was retinoblastoma of the 
right eye. “A section was taken through the optic 
nen'e. No cells that were recognizable as tumor 
cells could be seen. However, in the loose tissue 
around the outside of the sclerotic coat, there are 
some rounded oval cells, of an atypical nature, 
which may be neoplastic in origin.” 

The child was readmitted for observ'ation Oct. 
9, 1933. The eye had healed well but there still 
remained a small opening in the region of the optic 
foramen. 

Jan. 29, 1934: Patient admitted for observation. 
There is recurrence of tumor in the nerve head. 

Five 10-mg. radium needles were inserted about 
the optic nerve head and left in place for fifteen 
hours. Total dose, 750 mg. hours. 


Feb, 5, 1934: A letter from the mother of the 
patient states: "I'or the first four days Virginia 
took iiractically no nourishment. Seemed to be 
more or less in a stupor. She doe.s not aiipcar to be 
in a great deal of pain. She wants to be held or 
rocked most of the time and rests this way easily. 
It has been necessary to give her codcin talflets at 
night in order for her to get any sleep.” 

iVoe. 7, 1934: The patient was seen. She looks 
well ; there is no recurrence. 

ScpI. /, 1935: Letter from mother: "Virginia 
Ann seems to be in the best of health. She is quite 
active and plays with other children freely.” 

The jiaticnl was seen at intervals during 1930, 
1037, and 193S. On the last examination, Marcli 
1, 193S, there was no evidence of recurrence. 

/li/g. 10, 1942: A letter from the mother informs 
us that the patient is in perfect hc.alth. 

Case 10 (Hospital No. .51005): B. J. W., white 
female, age 2, w.as admitted Aug. 22, 1931. Four 
mouths earlier the mother noticed th.at the left eye 
showed a cal's ei'c reflex. The eye began to enlarge. 
Three months prior to admi.ssion the eye was re- 
moved in another hospital. Five days before 
admission the tumor was seen to be growing, causing 
the lid to bulge. 

The left lids were almost closed, yet bulged .slightly 
from an apjiarent growth behind. This growth was 
cellular in ajiiicarauce and grayish-white in color; 
blood vessels were seen running over the surface. 
On .Aug. 21, by .sharp dissection and cauter}' the 
tumor was removed. The pathological report 
was recurrent retinoglioma. 

Following removal of the tumor, five 10-mg. monel 
needles were inserted into the tissue adjacent to the 
optic ncr\'c, a total dose of 750 mg. hours being 
given. Twenty-five milligrams, in a capsule 1.5 
cm. long with 1-mm. gold wall, was packed into the 
orbit. A total dose of 500 mg. hours was given. 

Examination on Sept. 24, 1934, showed the patient 
to be very fretful, but otherwise normal. For a 
period of apiwoximately one week following irradia- 
tion she was bright and felt well. Then she grew 
restless, had temperature as high as 100°, became 
drowsy, and complained of pain in the back of her 
head. She had no convulsions. It was felt that her 
condition was probably due to the radiation rather 
than tumor extension. Temperature ranged from 
normal to 101 ° during eight days in the hospital. 

The patient was readmitted Jan. 11, 1935, and fol- 
lowing this recuperated rapidly, was very active and 
felt good. Six weeks previously she had a cold and 
complained of pain in the muscles. There had been 
some difliculty in locomotion. Examination showed 
the liver down about two fingers breadth. The right 
eye was normal. There were some nodules in the 
lower portion of the left orbital cavity which might 
possibly be due to recurrence. 

Death occurred at home, Feb. 23, 1935. Convul- 
sions occurred prior to death and tlie child suffered 
considerably. 
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Case 11 (Hospital No, 53531): K. Y., white 
male, age 14 months, was admitted Feb. 2, 1935. 
About two and one-half months earlier it was 
noticed that the left e3'ebatl was more prominent 
than the right. This became gradually more pro- 
nounced, and two weeks before admission a physi- 
cian informed the family that the child had a tumor 
in the left eye. 

Physical examination showed a large glioma in the 
left eye. The retinal vessels were fairty normal. 
There was a glioma, also, in the right eye, pushing the 
posterior portion of the retina forward. 

Surgical removal of the left eye and radiation 
therapj’- of the right e}’^e were recommended, but 
refused by the parents. The child was dismissed 
on Feb. 2, 1935, without treatment. There is no 
follow-up record on this case. 

Case 12 (Hospital No. 53769): M. C. H., white 
female, age 4, was admitted Feb. 20, 1935. A small 
tumor had been discovered in the right eye seventeen 
months previous^. This had increased gradually 
in size, and the e}^ was removed, Nov. 5, 1934, at 
another hospital. Recentlj'- the child had not felt 
well and the remaining tissue in the right orbit had 
increased in size. The pathological diagnosis at the 
other hospital was glioma of the retina with ex- 
tension into the optic nerve. 

Examination showed bulging of the lids of the 
right eye and replacement of the eyeball by a tumor. 

The tumor in the right orbit was removed Feb. 
22, 1935, with the endotherm. The pathological re- 
port was glioma of the orbit. Five 10-mg. monel 
needles were inserted adjacent to the optic foramen, 
for a dose of 800 mg. hours. Into the orbit a 25-mg. 
capsule was packed (filtration 1 mm. gold) at a 
distance of 1 cm. from the posterior wall, for a total 
dose of 1,350 mg. hours. 

About Aug. 5, 1935, it was noticed that vision in 
the left eye was gone. As no evidence of tumor 
could be seen in the orbit, it was assumed that the 
loss of vision was due to extension to the optic 
nerve on this side. 

The patient was readmitted Nov. 5, 1935. Three 
weeks earlier she had begun to vomit, had lost her 
appetite, and had a moderate cough. Examination 
showed moderate drainage from the right orbit. 
No evidence of tumor was seen in the left orbit. 
The patient was blind in that eye. X-ray examina- 
tion showed spreading of the sutures, due to in- 
creased intracranial pressiue. 

The patient remained in the hospital until April 
20, 1936. During most of this period she was un- 
conscious. Temperature ranged as high as 105°. 
Death occurred in the hospital. No source of in- 
fection was seen to account for the child’s condition. 
Unfortunatelj' an autops}" could not be obtained. 
It is our opinion that meningeal irritation from 
tumor could account for the sj^mptoms described, 
including the high temperatiue. 

Case 13 (Hospital No. 54792): F. C., white 
male, age 15 months, \vas admitted April 23, 1935. 


Three months before this the mother had noticed a 
red reflection from the left eye at night when light 
was directed into the eye. Two weeks later the con- 
junctiva became inflamed. Phj^sical examination 
revealed retinoblastoma in each eye. The left 
showed the greatest involvement. 

On April 27, 1935, enucleation of the left eye was 
done, followed by radium insertion. The patho- 
logical report was: ‘ 'neuroglioma of the retina show- 
ing some secondary inflammatory reaction, A por- 
tion of the optic nerve can be seen in which rather 
extensive tumor infiltration can be recognized.” 
Six 10-mg. monel metal needles were inserted about 
the periphery of the right eyeball; dose 350 mg. 
hours. Nine 5-mg. monel metal needles were in- 
serted adjacent to the optic nerve of the enucleated 
left eye; dose 810 mg. hours. 

Jn»e 10, 1935: Examination shows that the 
trunor in the right eye has regressed 

July 9, 1935: There is only slight discharge from 
the left optic foramen; a bandage is not necessary. 
The lids are swollen. The child sleeps much and 
plays but little. He has no fever. 

Dec. 3, 1933: The health is normal. The child 
is gaining weight, sleeps well, and eats well. 

Dec. 24, 1935: The patient was seen at this time. 
He has vision in the right eye. 

Feb. 26, 1936: The mother feels that the sight in 
the right eye is normal. 

March 20, 1 936: The sight appears normal. Child 
is gaining weight. 

June 27, 1936, and Dec. 16, 1936: The mother 
considers the sight in the right eye normal. 

Sept. 1, 1937: The mother reports by letter that 
the vision is failing. 

Dec. 2, 1937: The general health is good but 
vision is becoming progressively less. 

Dec. 11, 1937: An ophthalmoscopic examination 
was attempted by Doctor Trueheart of Sterling, 
Kans. He was unable to see the fundus, due to a 
cloudy lens. 

Nov. 14, 1938: The general health is good. The 
patient has been seen by Doctor Curran, who 
says he has a cataract. 

Oct. 29, 1941: Removal of right cataract done 
by Doctor Curran. 

June 12, 1942: The vision has not been much 
improved by the operation. The patient can see 
trees and other large objects. 

Oct. 1 , 1 942: The child is in the Kansas School for 
the Blind. He can detect light. No further surgical 
treatment is recommended at this time. 

Case 14 (Hospital No. 56913); R. E. F., white 
male, age IS months, was admitted Sept. 1, 193o. 
At fotu months of age it was noticed that the right 
pupil did not appear dark. Vision failed until total 
blindness occurred. Three weeks prior to admission 
the same change was noted in the left eye. Exaffli' 
nation showed no response to light flashed in the 
right eye. There was light perception on the left. 
The right ej'e was larger than the left erm. 
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The riRlit eye was removed on Sept. 0. Tlie 
patholoRical report w:is; "retinoglioma show'mR 
extensive seconcl:ir>- inflmnnmtory reaction. Tumor 
tissue docs not directly invade liic substance of the 
optic nerve but it is immediately around it." Six 
lO-niR. and one o-mg. monel needles were inserted 
about the pcriidicry of the left eyeball for a tot.al 
dose of 300 mg. hours. Six o-mg. needles were in- 
serted into tissue adjacent to the nerve stump on 
the right, for a total dose of 710 mg. hours. 

On Dee. 15, 1935, the child was readmitted and 
the left eye was enucleated because of ulceration 
and tumor formation. Under general anesthesia it 
was found that the cornea bad ruptured and the 
iris had prolapsed. Pathological examination of 
this eye did not reveal evidence of tiinior, which had 
been suspected clinically. Tollowing operation 
three 10-mg. needles were inserted into tissue ad- 
jacent to the nerve stump of the right eyeball, 
for 150 mg. hours. I'ive 10-mg. needles were in- 
serted into tissue adjacent to the nerve stump of 
tlie left eyeball for 250 mg. hours. 

JVov. 9, 1936: The patient w.as seen by Iiarl II. 
Gray, M.D., Woodlatid, Calif., who reports: "The 
little lad is apparently in good health but has de- 
veloped a mass in the left tcmiioral area that could 
be metastatic." 

March 22, 1937: Letter from Doctor Gray: 

"Richard F died on about March 7, 1937. 

He had extensive metastasis to the right supra- 
clavicular chain and clinically appeared to have 
extensive intracranial metastasis." Examination 
of the masses in the neck, irostmortem, by James 
B. McNaught, M.D., showed "retinoblastoma, 
metastatic." 

Case 15 (Hospital No. 57237): J. M. H., while 
female, age 9 months, was admitted Sept. 22, 1935. 
Her mother had first noticed that the left eye had 
a brownish color about two mouths earlier. Under 
a general anesthetic both eyes were found to con- 
tain tumor. The left e 3 ’c was enucleated and 
radium was inserted about the stump of the nerve: 
three 10-mg. needles for a dose of 435 mg. hours. 
X-ray examination of the left eye, before and after 
enucleation, showed calcification in the posterior 
chamber. The pathological report was "glioma of 
the eye showing secondary’ calcification.” 

Ocl. 3, 1935: The child was readmitted. "There 
is no vision in the right eye. There is profuse 
drainage from the left orbit.” Six 10-mg. monel 
metal needles were inserted about the periphery of 
the right orbit, for a total dose of 210 mg. hours. 

Ocl. 10, 1935: Readraission. Doctor Curran 
reported as follows: "There has been regression of 
the tumor in the right eye. A gliomatous mass is 
still present in the upper nasal quadrant and in the 
region of the macula.” 

Nov. 6, 1935: Radium needles were again in- 
serted about the periphery of the right eye — ^five 
10-mg. monel needles, for a total dose of 150 mg. 
hours. 


Dee. II, 1935: iicadmission. Examination 
showed the eye to be riuict, with regression of 
tumor. No Ihcrapt’. 

Fell. ■}, 1936: Readmission. Regression of tumor 
was .seen. 

Fch, 7, 1936: Six 10-mg. radium needles were 
inserted about the ])urij)hcry of the right eyeball, 
for a tolal do.se of 210 mg. hours. 

June <S', 1936: .\ letter from the parents says: 
"She has only partially oi)encd her eye, which is 
covcretl with .a thick film. This seems to be getting 
thicker. Until recently she coidd sec a little, now 
she api)arcutly has no vision. The eye docs not 
:ippear to be swollen or irritable." 

June 21, 1936: Readmission. Since leaving the 
hospital five months ago, the child has gained 
weight and has been apparently quite healtlu’. 
There is vciy little orbital drainage on the left side. 
The right eyeball is shrunken. It was examined 
under anesthesia and it was decided that the c\'c 
should be rcmovetl. 

July 12, 1936: Under general anc.sthe.sia the re- 
mains of the right ej’c were removed. The patho- 
logical report was "chronic inflammatory and scar 
tissue containing some clumps of neoplastic cells in 
the blood vessels." Three 10-mg. monel needles 
were inserted (Julj' 15) about the nerve head on the 
right for a total dose of -loO mg. hours. 

Feb. 12, 1937: h local physician reported only 
slight drainage from the right eye. 

May 21, 1937: The patient is in excellent health. 
There is no dnu'nage from cither eye. 

May 6, 1942: A letter from the parents says: 
"The patient is still in the best of health. She 
attends school and is getting excellent grades.” 

Sept. 5, 1942: The patient was seen and ex- 
amined. She is in excellent health. The remaining 
tissues of each orbit appear healthy. There is no 
damage to the bonj’ structure of cither orbit. 

Case 1G (Hospital No 74755); G. P., white male, 
age 0 weeks, was admitted Oct. 17, 1938. A cat's 
eye reflex was noticed by the parents one week prior 
to admission, in the left eye. The eye was enu- 
cleated, Oct. IS. The pathological report was 
“retinoblastoma. Definite evidence of infiltration 
of the optic nerve was not seen.” 

From Oct. 25 to Oct. 31, 193S, x-raj’ therapj’ was 
given lateral to the left orbit, 117G r. The factors 
were as follows: 20 ma., 200 kv.p., 50 cm. distance, 
Thoraeus A filter, G X G-cm. portal. 

April 24, 1942: Letter from mother: "Gary is 
in excellent physical condition. He secs extremely 
well with his right eye and wears an artificial eye on 
the left." 

Case D (Hospital No. 74971); J. colored 
male, age 3 months, was admitted Nov. 1, 193S. One 
week before admission it was noticed that the color 
of the left eye had changed from a brown to a blue- 
gra^’. On examination of the left e 3 ’e the cornea 
was found to be covered with a bluish haze. The 
eye was distinctl 3 ’ harder to palpation than was the 
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right. In the right eye there was a cat’s eye re- 
flex. Vision was not entirely gone. The diagnosis 
was bilateral advanced retinoblastoma.. 

On Nov. 2, the left eye vv^as enucleated. Enu- 
cleation of the right eye was recommended, but was 
refused by the parents. Between Nov. 5 and Dec. 1 
x-ray therapy was given to the lateral right orbit, 
with the following factors: ma. 20, kv.p. 200, dis- 
tance 50 cm., Thoraeus A filter, portal 10 X 10 
cm. A total dose of 1,768 r was given. 

Dec. 6, 1938: Examination under anesthesia 
shows no change in the appearance of the tumor in 
the right eye, following a series of x-ray treatments. 

Oct. 14, 1941: The child was admitted on this 
date, approximately three years following the first 
observation. The parents stated that vision re- 
mained in the right eye until Januar}' 1941. Ex- 
amination showed no recurrence of tumor in the left 
e3"e. The right eyeball protruded. A mass 3X4 
cm. was palpable over the right malar bone. 

The patient complained of pain in his lower ex- 
tremities, and x-ray examination showed extensive 
metastases in the lower half of each femur and in 
the neck of the right femur. Metastasis was also 
seen in the left humerus close to the upper epiphysis. 

Between Oct. 31 and Nov. 15, 1941, x-ray therapy 
with factors as previously described was given. 
A total of 1,890 r was delivered to the right lateral 
oribt, and the same dose to the anterior aspect of 
each femur. 

Enucleation of the right eye was done. A patho- 
logical report of retinoblastoma showing extensive 
necrosis and infiltration into the extraocular 
muscle and orbital tissue was made. 

The patient was dismissed on Nov. 16, showing 
some relief of pain and moderate reduction of the 
tumor. He died at home on Jan. 11, 1942. 

Case 18 (Hospital No. 80969); M. B., white 
male, age 9 months, was admitted Nov. 10, 1939. 
A large intraocular tumor was discovered in the left 
e3'e five weeks prior to admission. A smaller tumor 
was seen in the right 63^0. The left eye had been 
enucleated elsewhere. The pathological report, 
from the Army Medical Museum, was “retino- 
blastoma.” In the right eye was a flat, slightly 
elevated, whitish mass arising from the temporal 
aspect of the retina. 

It was deemed advisable to administer x-ray 
therapy to both orbits. From Nov. 16 to Dec. 
6, 1939, a daily treatment was given, alternating 
between the two orbits. The factors used were as 
follows: 20 ma., 200 kv.p., 50 cm. distance, Thor- 
acus A filter, 10 X 10-cm. portal, 166 r (measured 
in air) daily dose, half- value la3'er 1.675 ram. 
Cu. A total dose of 1,;J28 r was administered to 
each lateral orbital area. 

On Feb. 19, 1940, examination revealed the follow- 
ing findings: “Under anesthesia definite regression 
is seen. Instead of the one large mass there are 
three smaller white areas that seem rather dcfiniteh' 
defined.” 


Examination by Dr. Kevin Curran, March 28, 

1940, was reported as follows: “Only three tiny 
3'-ellowish-white scars mark the place where there 
were retinoblastoma growths, inferior to the optic 
nerve." 

From March 2 to March 20, 1940, another series 
of x-ra3’^ treatments, similar to that previously de- 
scribed, was given. 

From Oct. 25 to Nov. 4, 1940, a total dose of 
1,224 roentgens was given to the right lateral orbit. 
Factors used were as previously described. 

Jmte 18,1 941 : The mother states that the child’s 
sight has improved considerably since the last 
dismissal. Examination of the right e3^e b3’’ Doctor 
Curran is reported as follows; “In the lower tem- 
poral region below the macula are seen several piu- 
head-sized 3'ellowish masses. These appear to be 
scarred and inactive. There are some spots of 
patch}^ choroiditis above the small granules. We 
believe this eye to be cured at the present time.” 

The child died of bronchopneumonia in December 

1941. The vision was good at the time of death. 

Case 19 (Hospital No. 83542): B. D., white 

male, age 3 1/2, was admitted April 18,1940. About 
one month prior to admission the patient began to 
hold things close to his eyes in order to see them. 
Examination by a local doctor revealed bilateral 
tumor. 

Examination of the eyes under anesthesia showed 
“a large retinoblastoma inferotemporal to the right 
optic nerve” and on the left "a flat retinoblastoma 
inferotemporal to the optic nerve and apparently 
including the nerve.” 

From April 23 to May 11, 1940, a dose of 1,1 17 r was 
administered to each lateral orbit. Factors were 
as follows; kv.p. 200, distance 50 cm., Thoraeus 
A filter, half-value layer 1.675 mm. Cu, portal 10 X 
10 cm. One hundred seventeen roentgens rvere ad- 
ministered at each treatment. The treatment was 
alternated between the orbits. 

Jan. 27,1941: Letter from mother: “Bobb3’' Lee 
sees a great deal better than rvhen he was in the 
hospital.” 

May 27, 1941: Readmission. Patient has no 
vision in the right e3’’e but can distinguish and count 
fingers with the left e3’^e at four feet. 

June 2, 1941: The right eye was enucleated. 
Pathological report; “Retinoblastoma or neuro- 
epithelioma of the e 3 ^e.” 

May 29~Junc 18, 1941: A total dose of 1,260 r 
was given to the left lateral orbit; the same amount 
was given to the right lateral orbit. Factors were 
the same as in the last series of treatments except 
for the fact that the portal was reduced to 6 X 6 cm. 

Jan. 14, 1942: Readmission. Vision is improved 
in the left e 3 'e to the point that the patient can see 
WTiting on paper. 

Jan. 17-Fch. 4, 1942: A dose of 1,120 r was given 
to the left lateral orbit and 480 r to the right lateral 
orbit. 

June 15, 1942: Readmission. The vision on the 
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Fig. 1. Case 20: Recurrent retinal glioma protruding 
from the left orbit. 

left lias improved. The jiatient counts fingers 
readih’ and can recognize olijects at an\* distance. 
Examination was done by Doctor Curran. He re- 
ported as follows: "Lesion in the left fundus con- 
sists of flat circumscribed white patches.” 

June 15-Jitly 3, 1942: X-ray therapy was given 
to the left orbit following the technic of Martin 
and Reese with modifications; 1,080 r were given to 
the lateral left orbit, medial left orbit, and inferior 
left orbit. Factors were as follows: 200 kv.p., dis- 
tance 44 cm., filter 1 mm. Cu plus 1 mm. Al. Each 
individual dose was 420 r. Treatment was given 
daily, alternating between the three areas. The 
portal was circular, 3 cm. in diameter. 

July 1, 1942: Examination (by Dr. Desmond 
Curran) on dismissal shows a vision in the left eye 
of 20/50. The media is clear; no actual lesions arc 
noted. 

Case 20 (Hospital No. 94475): D. C., white 
male, age 4, was admitted Nov. 17, 1941. The 
parents were told in Januarj^ 1940 that the child 
had a tumor in the left eye. On Feb. 22, 1940, the 
eye was removed in another hospital. In the sum- 
mer of 1941 recurrence was observed. The pa- 
tient was given four x-ray treatments before 
admission to our hospital. 

Examination showed a hard mass protruding 
from the left orbit. It was the size of a large orange 
and ulcerated (Fig. 1). 



Fig. 2. Case 20: Regression of rclinal glioma follow- 
ing .\-rny therapy. 

X-ray therapy was administered to the left orbit 
as follows: lateral left orbital mass, 1,470 r; medial 
left orbital mass, 1,470 r; superior left orbital mass, 
9S5 r; inferior left orbital mass, 9S5 r. Factors 
were as follows; kv.p. 200, distance 50 cm., Thor- 
aeus filter, port 0 X G cm., half-value layer 1.G75 
mm. Cu. The daily dose was 2 10 r, the various areas 
being treated alternately. The child was dismissed 
Dec. 2S, 1941, with considerable regression of the 
mass (Fig. 2). 

Feh. 4, 1942: Readmission. There has been 
progressive regression of the tumor, though it still 
holds the eyelids apart. X-ray therapy was re- 
sumed on Feb. 13. 

It was observed that the child could not sec out of 
the right e3'e. Examination b\’’ Doctor Curran re- 
vealed a normal fundus. It was his opinion that 
the tumor had extended to the chiasina. From 
Feb. 5 to March 27 x-ray therapy was administered 
as follows; right anterior skull, 1,292 r; left lateral 
orbit, G30 r; right lateral skull, 2,380 r directed to 
the optic chiasma; left lateral skull, 2,380 r. Fac- 
tors used were as previously described. 

On March 25 a septic temperature developed, 
which persisted until death on April 27. During 
the last two weeks of life the child was unconscious 
and took but little fluid. 

A summary of the autopsy findings is as follows: 
“There is retinoblastoma in the posterior left orbit 
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and rather wdespread invasion of the meninges 
due to retinoblastoma. The brain stem and cere- 
bellum are invaded hy mah'gnant tissue. Other 
significant findings are degenerative in tr-pe.” Mo 
evidence oi regional metastasis v.-as observed. 

StIMMARY 

Of our 20 cases, half of which were bi- 
lateral, Id received radiation therapy sup- 
plernentar}' to surgery. Seven of the 
15 patients are Hving. One treated by 
enucleation alone is litdng. Three of those 
who had evidence of tumor in each eye 
are living with vision in the remaining e 3 ’’e, 
the other e 3 'e having been enucleated. 
One of these (Case 19) who was treated 
with x-ra 3 's and who has been followed for 
a period of over two and a half 3 ’-ears has 
20/50 vision in the remaining eye. One 
patient (Case 13) was treated with radium 
needles imbedded about the periphery of 
the remaining e 3 ’'e. He has been followed 
for seven years. A cataract has developed 
which is being treated. At present he 
can distinguish trees and other large ob- 
jects- This child, inddentaHy, had ex- 
tensive infiltration into the optic neiv^e of 
the enucleated e 3 'e. The third patient 
(Case 4), who received one x-ray treatment 
and later was treated 133 ^ small radium 
packs, is alive sixteen 3 'ears and a half fol- 
lowing treatment, with 3/60 vision. One 
child (Case 18) treated with x-rays showed 
almost complete regression of the tumor in 
the remaining e 3 'e. Unfortunatety he died 
of bronchopnemnonia after having been fol- 
lowed for over two 3 ^ears. Onepatient (Case 
9) who had a recurrence in the stump of the 
nerve five months after enucleation is now 
a niae- 3 ’ear cure. He was treated with 
interstitial radiation of the optic nerve 
head. 


COXCEUSIOX 

Radiation therap 3 ' of retinoblastoma as a 
nippJement to surgical removal is advo- 
•nted. 'Routine implantation of radium 
idjacent to the optic ner\’e stump at the 
im p of surgical removal of the e 3 'eball, 
egardless of the pathological report, is con- 
Idered a logical procedure. 


Some cases of bilateral retinoblastoma 
may be cured, with a degree of preserva- 
tion of vision, b 3 ^ radiation therapy of the 
remaining eye. Our experience has been 
largely with radium therapy. We feel 
that the treatment of the remaining eye 
with x-ray therapy, as advocated, is more 
satisfactory than the use of interstitial 
radiation as used in some of our earlier 
cases. 

It seems possible, in view of the demon- 
strable sensitivity of retinoblastoma to 
large doses of radiation, that an early tu- 
mor ma 3 '^ be treated and cured by radia- 
tion alone. Conserv’^ation of life and vi- 
sion in both eyes is the perfect result to be 
anticipated. If such a case has been re- 
ported, we are not aware of it, but if an 
early diagnosis can be made, it seems a pos- 
sibility of the future. 

TTie University of Kansas Hospitals 
ICansas City, Kans, 
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DISCUSSION 

Lewis G. Allen, M.D. (Katisas City, Kans.): 
The first tragic feature of this disc.ise, of course, is 
the disease itself. The second is the fact tliat the 
patient is a child. Finally, subscciuent loss of vision 
may almost universally be expected. 

Doctor Tice’s series of cases is timtstial iti that oO 
per cent showed bilateral ittvolvenictit. I agree with 
Doctor Tice that the adeejuate trcatmcitt of retino- 
blastoma should be pursued even at the cost of the 
sight in the affected eye. While he has iiointed out 
that spontaneous cures may occasionally occur, 
their incidence is too infrequent to modify our judg- 
ment completel}'. 

The character of the extension of retinoblastoma 
is singular in that the tendency of the tumor is to 
extend along the optic nerve. This property renders 
the plan of treatment a little different tlian that 
presented in most tumors. Because in a large 
number of cases there is invasion of the optic nerve 
posterior to the lamina cribrosa, the treatment of 
the ner\^e stump seems essential and for this reason 


dependence on cnucleafion alone would .seem un- 
rcjisonnblc. 

The work of Marlin and Reese introduces the 
thought that surgery, cither alone or in combination 
with irradiation, may be challenged. 

It would appear that the employment of radium 
needles of low filtration as used by Doctor Tice is 
rational in that it is desirable to deliver a relatively 
intense dose in a comparativel)' short lime and at a 
short distance. Therefore, the choice of low filtra- 
tion needles, with their c.austic effect, has an ad- 
vantage. 

Doctor Tice has reported no case in which excess 
irradiation of the orbit was obtained, there being no 
instance of adjacent bone nccro.sis or of meningitis. 

The sc(iuclae to either radium or roentgen tlier- 
apy — namely, keratinization of the conjunctiva and 
cornea, glaucoma, cataract, and atrophy of the 
globe — arc the same sequckic we are accustomed to 
seeing in extensive malignant lesions of llie face 
where heavy irradiation is cm])loycd. 

The results in this scries, particularly in cases 
showing bilateral involvement, arc impressive. Of 
10 patients there were 4 living, 4 dead, and 2 not 
followed. Of the 10 patients with unilateral 
disease, 4 arc living, o dead, and 1 not followed. 
This gives an approximately identical cure rate in 
that 40 ])er cc:it of eich series are still alive. While 
this percentage is not impressively high, if one con- 
-siders the seriousnc.ss of the lesion when untreated 
the results arc commendable. 

Ira I. Kaplan, M.D. (New York); I would like 
to give Doctor I’icc a little idea of the treatment we 
have been giving one of Doctor Schoenberg’s pa- 
tients, a young child with one eye enucleated and 
beginning involvement of the remaining eye. We 
irradiated the remaining eye intensively, applying 
castor oil under the lid before irradiation and per- 
mitting it to rc:nain during treatment. This limited 
the rapidity with which post-irradiation changes 
occurred; that is, cataract took much longer to 
develop. In irradiating any lesion about the eye, 
we now apply a few drops of sterile castor oil under 
the lid, with consequent decrease of radiation 
damage to the sclera. 
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there will usually be some bone reaction in 
its immediate vicinity, such as spiculation 
or atrophy. A not uncommon fallacy is 
to consider large vessel channels the result 
of intracranial hemorrhage. Large vessel 
charmels in a patient receiving a head 
trauma may be a factor in the production 
of hemorrhage, but inasmuch as most 
dural and subdural hemorrhages are from 
vessels within the meninges, it is readily 
understood that vessels within the diploe 
will have relatively little to do with the 
production of such hematomata. 

Om chief interest in large vessel channels 
is to be able to warn a neurosurgeon that 
such vessels are in the operative field, or to 
be better able to predict the probable 
course of infection should a fracture or 
wound become infected. To be consid- 
ered really hypervascular, an area must be 
hypervascular in comparison to other parts 
of the same head, and not in comparison 
to whatever model we may have set up as 
our standard. 

Another anatomical area in which we 
may find difficulty in recognizing an abnor- 
mality is the diploe or middle table of the 
calvarium. The diploe may be coarse or 
fine, plentiful or sparse, evenly distributed 
or irregular in its distribution without be- 
ing of any pathological significance. Not 
infrequently the diploe in the parietal 
areas will differ considerably from the 
same structure in the frontal or occipital 
region in the same skull, so that we must 
be familiar with the normal variations in 
order to be able to exclude such pathologi- 
cal conditions as osteitis deformans, osteo- 
fibrosis, infections, or other conditions due 
to nutritional disturbances. 

Normal fine diploe will appear as a lace- 
like net within the calvarium. It will be 
clearly delineated, as are small uninfected 
mastoid cells, and will be continuous 
throughout the bone, being interrupted 
only by vessel channels and perhaps an 
occasional convolutional impression. It 
is this type of diploe that can at times mis- 
lead one into considering the appearance 
of the calvarium as granular, thus arousing 
suspicion of the presence of basophilism. 


hyperparathyroidism, or other disturb- 
ances of calcium metabolism. In such 
pathological conditions, the inner and outer 
tables, together with the bones of the base, 
would be lacking in bone calcium and the 
diploe would stand out in greater contrast 
than would be the case in the presence of 
normally calcified calvarial tables. It is 
true that the changes mentioned are in 
degree only and therefore at times offer 
us one of our most difficult problems of 
differential diagnosis. If, however, we 
have a clear clinical picture of the patient 
before us, our problem will be somewhat 
simplified. 

The coarse type of diploe, often limited 
to one bone or even part of a bone, may 
suggest bony spiculation, porosity, or 
fibrotic changes. Upon careful stereo- 
scopic study it will be seen that normal 
diploe, however coarse, will be neatly en- 
cased within the inner and outer tables; 
there will be no roughening of the cortex, 
no increase in vascularity except, perhaps, 
the presence of venous lakes in conjunc- 
tion with diploic veins, no fusiform diploic 
swelling, best demonstrated in tangential 
views, and no areas of destruction of the 
overlying or underlying tables. In the 
presence of disease, the trabecular configu- 
ration and regularity will be disturbed and 
disorganized. 

Not infrequently, in lateral views of the 
skull, we will see fine lines within the cal- 
varium at various angles to the plane of the 
vault. To the unwary these lines may sug- 
gest bony spiculations or even striations of 
the type seen in the erythroblastic anemias. 
The lines must be studied carefully in order 
to identify them and rule out pathological 
possibilities. They are caused by a particu- 
larly well serrated sagittal suture and 
will have a healthy bone appearance. An 
anteroposterior or postero-anterior view 
will usually help considerably in recogniz- 
ing the true significance of these at times 
puzzling lines. 

The sutures are occasionally confusing 
and may be sources of error in diagnosis. 
We must remember that the occipiio- 
sphenoidal suture may occasionally remain 
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open until the age of about twenly years. 
It must not be considered evidence of a 
fracture, an easy pitfall if trauma has oc- 
ciirrcd. The short anterior branches of the 
inferior ]mrtions of the lambdoid sutures 
are often found to be asymmetrical. One 
will be seen to be less well apiwoximated 
than the other. This again is easily mis- 
interpreted as evidence of a fracture. It 
is well to remember that, to all intents and 
puq)o.ses, we can consider the skull as a 
sphere; it tlien becomes evident that to 
separate a small area without dciircssion 
or splintering would be very diflicult and 
would deform the entire sjdicre. Hence, 
when we see an area of real separation and 
on careful study find no depression, 
atroph.v, or comminution, it is highly ])rob- 
able tliat we arc dealing with a normal 
condition or a normal variant rather than 
an actual abnormality. Double suture 
lines must not be considered as evidence of 
fracture. The suture lines of the inner and 
outer tables occasionally do not coincide, 
so that an c.\traneous .line may appear to 
run through tire suture. A. careful study 
of stereoscopic films will usually permit us 
to evaluate properly sucli an anomaly. 

There are several anatomical variants 
whicli can easily mislead us unless wc arc 
careful, such as nature’s trick of occasion- 
ally permitting the malar bone to originate 
from two or three centers of ossification. 
This type of development can easil)’' simu- 
late fractures, especially if we suspect 
trauma to that portion of the skull. A 
congenital lack of a superior orbital plate 
may appear very significant to the unwary, 
but a careful study of the margins of the 
“defect” will show that it is composed of 
healthy bone, which should dispel our 
fears. We must bear in mind, when ex- 
amining skulls, that various anatomical 
anomalies can and do occur. 

Convolutional impressions are often mis- 
interpreted as evidence of intracranial 
pressure when in reality they are quite in- 
nocuous. There seems to be a widespread 
impression that whenever the inner table 
of the vault presents the appearance of 
“beaten silver,” whether the likeness is 



Fig. a. Doiibk- s-uturo line. This is not to he confused 
with it fracture jjassiiif; through the suture. 


exact or remote, it indicates an increase of 
intracranial pressure. First of all, we must 
be sure that we arc dealing with real convo- 
lutional impressions. To be 'actually what 
they secnr, they must conform to the 
anatomical configurations of the cerebral 
convolutions; otherwise, they are not con- 
volutional impressions and arc probably 
caused by some such condition as lacunous 
ostcoagenesis, dysostosis cleidocranialis, 
or even Icptomeningeal cysts, all of which 
are pathological or variants of clinical 
significance. 

True convolutional impressions are fre- 
quently seen in young people and occasion- 
ally in older patients in the temporal and 
occipital regions, without being of patholo- 
gical significance. In fact, the number and 
depth of the convolutional digitations may 
vary widely within normal limits, and for 
this reason we must be careful not to mis- 
interpret their significance. If the con- 
volutional markings are tlie result of an 
increase of intracranial pressure,, the inter- 
convolutional ridges will lack calcium. 
They will appear atrophic and it is highly 
probable that other signs of increased pres- 
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sure will be recognizable, since deepening 
of the convolutional markings does not 
become evident until the pressure has been 
elevated for some time. Too man)!" fac- 
tors enter into the production of convolu- 
tional markings to make it possible to state 
how long after the onset of pressure they 
will be demonstrable in the film, but it 
seems safe to say that on an average, in the 
case of a child, several weeks would elapse, 
and in an adult at least two or three 
months, depending upon the thickness of 


Another frequent source of error in in- 
tracranial diagnosis is the misinterpreta- 
tion of a demineralized sella turcica as 
evidence of pressure atrophy, when ac- 
tually it may be due to a congenital lack of 
bone calcium or to an abnonnahty of cal- 
cium metabolism of systemic origin, or to a 
normally thin bone. This again empha- 
sizes the importance of always considering 
the general physical status of the pa- 
tient when interpreting roentgenographic 
changes.’ We should remember that the 



Fig. 4. Convolutional impressions not due to an elevation of intracranial 
pressure. Note the clarity of outline of the intereonvolutional ridges. 


the skull. An increase in depth and num- 
ber of these markings can also occur in the 
presence of some of the malacic disturb- 
ances of bone which involve a variation of 
calcium metabolism. Often we will find 
the convolutional impressions delineated 
by healthy looking bone forming the inter- 
convolutional ridges. This may well be 
of historical interest and indicate that, at 
one time in the past, pressure was a factor, 
or some metabolic or nutritional disorder 
played a leading role, but has since become 
corrected. Therefore, we must carefully 
weigh the evidence before interpreting 
convolutional digitations as being of clini- 
cal significance. 


roentgenogram, in the final analysis, is but 
a link in the chain of evidence, albeit an 
important one. In order to differentiate 
between demineralization due to pressure 
and that due to metabolic disturbances of 
systemic origin, we must carefully study 
the cortex of the bone forming the pos- 
terior clinoid processes and dorsum sellae, 
since it is in this portion of the skull, as a 
rule, that atrophy first becomes apparent. 
If the cortex is less dense than the cortex of 
the adjacent bony structures, particularly 
if it is less dense than the central portion 
of the bone, we are almost certainly dealing 
with atrophy. This change may at tiroes 
be difficult to recognize, particularly if if 
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is just beginning and if Uie dorsnin scllac is 
invaded by a sphenoid air cell. Usually it 
can be recognized, however, if we are care- 
ful to conijrare the entire bony structure of 
Die skull with that of the sella turcica, 
bearing in mind that the patient's general 
condition may be. the cause of a deminerali- 
zation which would not primarily afi'ect 
Die cortex. 

It is well to remember, as pointed ont 
above, that in the sella turcica it is the 
posterior clinoids and dorsum scllac that 


ously under such conditions cortical 
atrophy might be dilTicult to recognize; in 
fact it does not develop as readily as it 
would if the lloor were thin. 

Symmetry of the skull is never perfect, 
so that we must be wary in interpreting 
asymmetry as abnormal. Tins is ]5articu- 
larly true of the petrosa. About 10 or 15 
])er cent of skulls show congenitally asym- 
metrical petrous pyramids, one being aer- 
ated in a comparatively normal manner 
wliile the other contains very few air cells. 



Fig. 5. Convolutional impressions due to an increase of intracranial pressure. 


usually first show signs of pressure atrophy; 
then the floor will lose bone calcium, and 
lastly the anterior clinoids and tuberculum 
sellae will become atrophic. This is be- 
cause the anterior clinoids are somewhat 
protected by the diaphragma sellae. A 
consideration of this drain of events will 
not infrequently permit us to state whether 
or not we are dealing with an early process. 
We must not be misled in making such an 
estimate in the presence of a massive floor 
under which there are no air cells. Obvi- 


Usually the one rvith no air cells will be 
smaller, so that we will have a due as to 
the real situation and not call sudi a con- 
dition evidence of old infection, as is so 
often done. Asymmetry may, however, 
be of considerable clinical significance, 
as when it is the result of agenesis or hypo- 
plasia of one cerebral hemisphere. This 
condition is seen at times in patients suf- 
fering from some form of commlsive dis- 
order. Dyke, Davidoff, and Masson a few 
years ago described this condition and 



Fig. 6. Lacunous osteoagenesis (Luckenschadel). The defects in the bone 
are not due to convolutional impressions. 



Fig. 7. An interesting anomaly consisting of a canalization of the middle 
meningeal vessel channel. 
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ck'inonslratctl the cercbrnl asyniim'lry by 
cnccplialoKrapliy. 'I'liis parlicular lyiie 
of asymmetry is characterized by large 
supraorbital ethmoid cells on one side, 
which have develojied at the cx]ieiise of 
the cranial cajiacity. The ])etroiis iiyra- 
mid on the same side will be larger and the 
ridge higher than its counterpart of the 
ojiposite side, and in addition the cal- 
varium will usually lie thicker on the side 
of the smaller hemisphere. Asymmetry 
of the frontal cells is not of much impor- 
tance, but the size and shape of the frontal 
cells may ofTer us a clue as to the endocrine 
status of the patient. 

The mistake must not be made of draw- 
ing conclusions from a study of only one 
part of tlie skull. Every structure must 
be carefully studied and evaluated with 
reference to tlic whole. In this way only 
can we learn all that the films can teach us 
about tlic individual in question. Above 
all, we must not make the mistake of con- 
cluding our search after finding one ab- 
nonnality, for not infrequently the same 
skull will contain several, and all or none 
may be of clinical significance. 

3S EasiOSih St. 

NcwYork.N.A'. 
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A VARIATION IN the appearance of the 
parietal bones encountered during 
the examination of roentgenograms of the 
head is a condition which is probably best 
described as “developmental thinness of 
the parietal bones.” B}'- tliis is meant the 
presence of an area near the superior mar- 
gin of both, or less commonl}'" one, of the 
parietal bones which appears to interrupt 
the normal smooth convexity of the pari- 
etal eminence and form a shallow depres- 
sion invohdng about a fourth of the area 
of the parietal bone. It is manifested by a 
partial or complete absence of the diploe 
of the calvarium at the site and b}’’ a cor- 
responding thinness of the skull in the in- 
volved portion. Less often the defect 
ma}’' assume the configuration of a parietal 
groove or sulcus. ICnown to anatomists 
and pathologists, it has escaped the at- 
tention of roentgenologists, as judged from 
the scant mention it has received in roent- 
genologic literature. In our experience 
the condition is fairly common and it is of 
interest because it ma^'’ be confused with 
pathologic conditions. 

A number of names have been given to 
this finding. Among these are "Invo- 
lutionskrankheit” (Virchow), “senile 
atroph)^” (Humphry), “symmetrical de- 
pressions” (Shepherd), “symmetrical 
atroph}^” (Hollander), “symmetrical thin- 
ning” (Smith), “parietal impressions” 
(Piersol), and “symmetrical thinness of 
the parietal bones” (Greig). 

Excellent reviews of the subject have 
been made by Chiari and also by Greig. 

' Prescuted before the Radiological Society of North 
America at the Twenty-eighth Annual Meeting, 
Chicago, HI. Nov. 30-Dec. 4, 1942. 


To our knowledge, however, little has been 
written concerning the roentgenologic as- 
pects of developmental parietal thinness. 
Redlich and Schuller, as early as 1910, de- 
scribed a parietal defect found in a roent- 
genogram of the head, which probably was 
developmental parietal thinness. In Amer- 
ica, Holmes and Ruggles, Sante, and 
Pancoast, Pendergrass and Schaeffer have 
mentioned the condition, noting its rarity. 
Moore published a report of a case in 1929. 
Kasabach and Dj’-ke included at least one 
case of developmental parietal thinness 
under the title of “osteoporosis circum- 
scripta” in a report made in 1932. In the 
discussion of a paper on enlarged parietal 
foramina by Pepper and Pendergrass in 
1936, Sosman and Pepper mentioned the 
change we speak of. Occasional reports of 
cases can be found in the foreign literature. 

There are essentially two types of de- 
velopmental parietal thinness, the flat 
type and the grooved type as seen in the 
postero-anterior projection. The involve- 
ment is usually bilateral and symmetrical; 
unilateral changes occur less often. An 
area of decreased densit)’' corresponding to 
the involved region is demonstrable in the 
lateral projection of the head. There is 
usually a smooth progressive thinness 
from the peripher}^ of the involved area to 
its center. Typically, the diploe is lacking 
at the site of thinness. The external 
table is thinned and depressed. Some 
authors, among whom are Smith, Durward, 
Pancoast, Pendergrass and Schaeffer, and 
Schmidt, think that the inner table may 
likewise be affected. In our cases of de- 
velopmental parietal thinness, we did not 
find involvement of the inner table. 
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Fig. 2. Grooved or sulcus type of developmental parietal thinness: postero-antcrior and lateral views. 


It is not necessary to deviate from the examining the roentgenogram by means of 
conventional lateral and postero-anterior a small bright lamp instead of a roent- 
roentgenograms of the head to demonstrate genographic viewing box. 
this condition. One may, of course, show We have reproduced in tlie accompany- 
it better with tangential views over the ing illustrations, roentgenograms of the 
involved portion of the skull. Often, bet- common types. The flat type is seen in 
ter definition of the lack of diploic struc- Figure 1. The less common grooved or 
ture and the thinness can be obtained by sulcus type of developmental parietal 
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Fig. 3. Enlarged vievrs (postero-an tenor) of the flat (a) and the grooved (3) tj-pes of developmental thinness of 

the parietal bones. 


thinness is seen in Figure 2. Enlarge- 
ments of the involved portions shown in 
Figures 1 and 2 are reproduced in Figure 3. 
Seh-explanatorA- sketches of the changes in 
t}'pical roentgenograms are given in Figures 
4 and 5. An artist’s conception of the 
•changes as seen in a vertical \dew of the 
skull is also presented. 

Virchow, I^Iaier, and Rokitansky' were 
pioneers in the pathologic concept of de- 
velopmental thinness of the parietal bones. 
Of the more recent contributors to the 
pathology of the lesion, Schmidt presented 
his views concerning the condition in a 
work dated 1937. His description of 
the gross changes conforms to those given 
in pre\'ious paragraphs, except that he 
stated that in the extreme form the 
changes may involve the inner table of the 
calvarium and expose the dura. V'e did 
not observe this finding. According to 
Schmidt’s descriptions of microscopic sec- 


tions of these regions, the inner table of 
the skull is usually seen to be intact, the 
diploe is progressively thinned toward the 
center, the diploic spaces are diminished in 
size, and the external table is represented 
by a thin line of compact bone. The peri- 
osteum is intact on both sides of the cal- 
varium. 

Schmidt e.xpressed the opinion that the 
changes encountered in developmental 
thinness of the parietal bones represent a 
special type of senile osteoporosis and that 
the condition is progressive. He did ad- 
mit that it occurs in younger people, but 
considered that such cases belong to an 
exceptional type of senile osteoporosis. 
On the other hand, Greig, who has made 
rather extensive studies of museum skulls, 
believed the changes to be due to some 
altered physiologic process of bone, but 
considered the finding, as we know it, not 
progressive but static. 


Vol. 42 


DliVlU.Ol'Ml'NTAI. 'rUlNNM-SS OF TIIK I’AHJFTAI- BONIvS 


45 


Fiat type of thinness 



I'iR. -t. Skelchcs of iliccltaitKes of dcvc 

Many hypotheses have been suggested 
in tlic past as to the causation of develop- 
mental thinness of the parietal bones, 
whicli are too numerous to mention at this 
time except for the idea, commonly ac- 
cepted in the latter part of tlic nineteenth 
century, tliat it is a disease of old people, 
particularly of elderly women. 

We have selected 119 examples of de- 
velopmental thinness of tlie parietal bones 
from the files of tlie vSection on Roent- 
genolog}’’ of the Mayo Clinic for analysis. 
Variation in the appearance of the find- 
ings was noted. The bilateral flat type 
of developmental thinness of the parietal 
bones predominated, occurring 98 times in 
the 119 cases. Of the remaining ca.ses, 9 
were of the bilateral grooved type, 8 were 
of the unilateral flat type, and in 3 there 
were unilateral parietal grooves. One case 
was of a mixed type, presenting both a flat 
and grooved defect. Thus approximately 
80 per cent of all of the roentgenograms 
stuped in this analysis presented the bi- 
lateral flat type of developmental thinness 
of the parietal bones. In these, typically, 
the thickness of the calvarium at the site 
was reduced to about a half of the thick- 
ness of the adjacent uninvolved bone. In 
these typical cases, the affected area was 5 
to 10 cm. in length in the sagittal plane as 
seen on the lateral roentgenogram and 


6?oovedi'typG of thtaneSS 



Fig. 5. Areas of thinness in the skull. 


from 3 to 4.5 cm, in width. The areas 
were located above the superior temporal 
line, and the upper limits did not reach the 
sagittal suture in any case. The center of 
the area of thinness was usually midway 
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between the anterior and posterior borders 
of the parietal bone. 

Durward found 5 cases of developmental 
thinness of the parietal bones in 1,000 mu- 
seum specimens of Maori and Moriori 
skulls. Carriere noted the condition 4 
times in 1,000 skulls and also found the 
lesion palpable in living subjects, with an 
incidence of one case in 406. We observed 
developmental parietal thinness in 0.46 
per cent of all roentgenograms of the head 
during a two-year period, once in 217 cases. 
Indications for roentgenographic exami- 
nation in these cases were rather general, 
mostly complementary to the neurologic 
examination, and the roentgenograms may 
represent a reasonably true sampling of 
patients. 

Of the 119 cases of developmental thin- 
ness of the parietal bones, SO occurred in 
males and 39 in females. This is in con- 
trast to the teachings of the last century, 
when the condition was considered to be 
“an old woman’s disease.’’ Smith found 
equal sex distribution. 

The median age for all cases of develop- 
mental thinness of the parietal bones was 
fifty-four years; for the group of female 
cases the median age was fifty-six years. 
Smith did not find any cases among sub- 
jects aged less than thirty years in his 
study of the skulls of Egyptians, and gen- 
erally other reports rarely mention its pres- 
ence in the younger age groups. Ten of 
the 119 patients in our series were thirty 
years of age or less. In one case the condi- 
tion was seen in a four-year-old child, and 
slight but definite evidence of develop- 
mental thinness of the parietal bones was 
described in the roentgenograms of a nine- 
week-old infant. 

An anatysis of symptoms in the group of 
119 cases was made. Since the cases 
were referred largely from the Section on 
Neurolog}^ a large percentage of the pa- 
tients had headache. AVe were not able 
to correlate tliis symptom with develop- 
mental tliinness of the parietal bones, since 
the headache was due to other causes. 
This was also true of vertigo, tinnitus, and 
psychic symptoms. Other clinical points. 


such as a history of injury and findings 
of the general physical examination, varied 
consistently. 

The changes of developmental parietal 
thinness were palpable on examination in 
those patients whom we had an opportu- 
nity to see. 

Two cases bearing on controversial 
points were included in this study. A 
woman, aged forty-three years, who had a 
rather marked degree of the flat type of 
bilateral parietal thinness had presented 
herself for examination four years before. 
Comparison of roentgenograms taken four 
years apart did not reveal any appreciable 
change in the degree of involvement. 
This, of course, is not conclusive evidence 
against the progressive nature of the con- 
dition; we merely cite it as an interesting 
observation. Another woman, aged sev- 
enty-three years, with whom we spoke 
recalled that her mother had likewise had 
grossly palpable bilateral parietal thinness. 
Since the condition is not familiar to most 
physicians and patients are rarely aware of 
any change in the contour of their calvaria, 
our attempt to determine any familial 
tendency except in the foregoing instance 
did not produce any definite results. 

Thus, as far as we know, developmental 
thinness of the parietal bones is clinically 
not very important. It appears to be due 
to diploic dysplasia. In diagnostic roent- 
genology the lesion does assume a role of 
importance in so far as it may be misin- 
terpreted as some other condition, as osteo- 
lytic metastatic carcinoma, myeloma, 
lymphomatous involvement of the calva- 
rium, xanthomatosis, epidermoid tumor 
(cholesteatomas), osteoporosis circum- 
scripta, enlarged biparietal foramina, sec- 
ondary changes of a neoplasm of the scalp 
or inflammatory lesion of the scalp, osteo- 
myelitis, postoperative changes, trauma, 
and localized absorption of bone due to un- 
known causes. The characteristics of these 
other conditions need not be reviewed here. 

AA^e have chosen to describe our findings 
in this series of 119 similar and related 
parietal lesions as “developmental tliin- 
ness of the parietal bones’’ in contrast to 
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“synunclrical thiiuiess,” because of its oc- 
currence ill YOiuiger aRC groups tluiu or- 
dinarily described, and have droppjied the 
term '‘synuuctrical” since in a significant 
number of onr cases the changes were uni- 
lateral. Wc have subscribed to the hy- 
pothesis of the static nature of this varia- 
tion, so far as wc de.signatc it as “thinnei^s'’ 
rather than “thinning,” and are of the 
opinion that it is not progressive, since onr 
younger iiatients displayed degrees of in- 
volvement similar to those of the older 
groups. Further, we did not find any cases 
in which there was thinness of such a de- 
gree as to be classed as a jiarietal foramen. 
We are familiar, as are others (Paterson 
and Lovegrove), with this latter variation, 
the so-called biparictal foramina, and feel 
that it is unrelated. 

Remembering the roentgcnographic char- 
acteristics of developmental thinness of the 
parietal bones, there should be no difiiculty 
in recognizing it. Wc feel that its greatest 
significance is in knowing it as an incidental 
variation which might be confused with a 
patliologic change in the calvarium. 

Mayo Clinic 
Rochester, Minn. 
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Roentgen Therapy of Pelvic Tuberculosis in the Female’ 

HABRiET c. McIntosh, m.d. 

New York, N. Y. 


I N REVIEWING the work that has been 
done in the roentgen therapy of pelvic 
tuberculosis in the female, one is impressed 
by the scant concern with it in this 
country, as compared with its wide utiliza- 
tion in continental Europe and the ex- 
tensive literature arising therefrom. In 
the United States the effect of x-ra^’- treat- 
ment on tuberculous granulation tissue in 
general, and on tuberculosis in other loca- 
tions, such as lymph nodes, has received 
fair attention. As to tuberculosis of the 
female reproductive organs and pelvic 
peritoneum, a few writers have reported a 
few cases, but there have been no large 
series. Ford (1) lists 35 cases of abdomi- 
nal and pelvic tuberculosis, of which 7 were 
in the female generative organs. Polak 
(2), reporting on subacute adnexal inflam- 
mations treated with x-rays (castration), 
states that 8 of the cases in his series were 
tuberculous. An article by Schmitz (3) 
emphasizes chiefly carbon-arc therapy, 
although x-ray irradiation is mentioned. 
Jameson (4) and Lenz and Corscaden (5) 
review the literature and report 2 and 3 
cases, respectively. The predominance of 
German literature on the subject is il- 
lustrated by a long and comprehensive 
article by Bickenbach (6), at the end of 
which he lists 258 references exclusive of 
abstracts, of which all but twenty-two are 
German. The majority of the latter are 
French. To be sure, not all of these 
articles deal primarily with the x-ray 
treatment of pelvic tuberculosis. Some 
are on the more general subject of the 
handling of pelvic tuberculosis, operatively 
and otherwise, while some discuss the ef- 
fect of x-ra)'s on tuberculosis in general. 
Nevertlieless, judging by this compendium 


* From the Woman’s Hospital, New York, and the 
N. Y. Infinnarj’ for Women and Children. Read in 
part before the New York Roentgen Society, May 
17, 1!H3. .Accepted for publication in August 1913. 


and other literatiue, the interest of German 
workers seems to have outweighed that of 
other countries ten to one. 

In 1898 Ausset and Bedart (7) reported 
the successful treatment of a case of peri- 
toneal tuberculosis which had proved re- 
sistant to other forms of therapy. In 1907 
Bircher (S) reported 26 cases of tubercu- 
lous peritonitis improved or cured by x-ray. 
Spaeth (9), in 1911, cured a hopeless case 
of genital tuberculosis, and other reports 
appeared around that time. After this the 
method seems more or less to have fallen 
into disuse for ten years. According to 
Bickenbach, it has been “forgotten again 
and again,’' only to be rediscovered or 
revived in this or that clinic. The greatest 
interest, as judged by published articles, 
was shown in the years fom 1921 to 1936. 
An incomplete but fairly'’ extensive search 
of foreign irradiation literature from 1938 
through 1941 shows not a single original 
article on the subject. 

The effect of x-rays upon tuberculous 
granulation tissue has been considered 
extensively in both American and foreign 
literature and will not be dealt with here. 
Instead I shall attempt to assay the clinical 
advantages of x-ray therapy as against 
surgery or accompanying it, discussmg 
briefly the experiences and technics of 
various workers and adding a few illus- 
trative case reports. 

The term genital tuberculosis in the fe- 
male properly refers to tuberculosis of the 
vulva, vagina, uterus, ovaries, and tubes, 
but as disease of the pelvic peritoneurn is 
such a frequent accompaniment, particu- 
larly of tubal involvement, it also will be 
included. Tuberculosis of the vulva, va- 
gina, and cervical lip is rare, and involve 
ment of the ovaries is also infrequen 
being found but three times in a series 
94 cases of pelvic tuberculosis at the u 
man’s Hospital in New York. I ha^^ 
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found but one report of iJivolveiueut of 
Barlliolin’s glands. Disease of the eiido- 
luetrium alone is nnnsnal. Novak (10) 
states that almost without cNccption it is 
secondary to disease in the tubes and he 
considers that one is jijstified in assuming 
tubal involvement where curettage reveals 
endometrial tuberculosis. Conversely, 
Bickenbach says that the endometrimn is 
found to be diseased in .of) to 70 per cent of 
cases of tubal involvement. The com- 
monest types of the disease in the female 
pelvis are tuberculosis of the tidies and of 
tlie pelvic peritoneum, or a combination 
of Uic two. Jameson reports that over 00 
per cent of the tubal cases arc bilateral. 

Schmitz states that .3 per cent of female 
cadavers show genital tuberculosis and tliat 
10 per cent of chronic tubal inflammations 
arc tuberculous. Lenz and Corscaden re- 
port tliat of S.oO cases of chronic pelvic 
.inflammatory disease examined microscop- 
ically in their institution, -11 were tubercu- 
lous salpingitis. An extremely low inci- 
dence is found at the Woman’s Hosjiital 
where, in the years 1020 to 10-12 inclusive, 
tliere were 27,1(30 gynecological admis- 
sions, and only 04 cases of pelvic tubercu- 
losis. 

SURGERY AND IRRADUmON 

Only surgical and radiation therapy 
will be considered here. The surgical 
approacli is in general of two types: con- 
sen^ative, removing only diseased tissue, 
and radical. Jameson states that the 
principal objection to conservative surgery 
is the impossibility of determining the ex- 
tent of disease macroscopically. Other 
surgical procedures are aspiration of ascitic 
fluid and laparotomy for diagnosis and 
for the removal of fluid and pus. X-ray 
procedures include primary x-ray treat- 
ment, irradiation following conservative 
and radical surgery and surgical drainage, 
and irradiation of recurrences. Primary 
x-ray treatment I consider of limited 
value, as in the majority of cases some sort 
of surgical procedure will always remain 
obligatory for diagnosis. The irradiation 
treatment of undiagnosed pelvic conditions 


on a supposition based on the jiresence of 
tuberculosis elsewhere .seems completely 
unwarranted, livxcepl for endometrial bi- 
ojisy and the occasional opportunity for an 
external bio])sy, as from a fistulous tract, 
there is no way to make an adequate diag- 
nosis cxcciit by curettage or by exjilora- 
lory la])arotomy. 

Once having determined the jirescncc 
of the disease, what is the proper use of 
x-ray therajiy and what is its value 
weighed against furthersurgery or combined 
with it? Gauss (11) and Gal (12) both be- 
lieve that early, limited, circumscribed 
cases do equally well with surgery or ir- 
radiation, while late cases respond poorly 
to cither. This is reasonable but ob- 
viously leaves the largest, intermediate 
group for further judgment and disposal. 
It will be shown below that clean, ap- 
parently successful ojjcrativc removal may 
be followed by recurrence, for which x-ray 
Iherapj' is often strikingly elTcctive. Sur- 
geons usually ])refcr to operate in the 
operable cases, from mental habit and be- 
cause, even when aware of tlie successes 
of x-ray in the field, they consider surgery a 
shorter procedure for tlie patient than 
long-drawn-out multiple irradiation cy- 
cles. Against surgery is the operative 
mortality (7 to S per cent according to 
Lenz and Corscaden), the occurrence of 
postoperative fistulae, estimated at 5 to 
10 per cent, the possible production of 
miliary tuberculosis, the danger of injury 
of the bladder and rectum during tlie 
operation, as the line of cleavage is some- 
times hard to find, and tlie likeliliood tliat 
structures left behind may already be in- 
vaded by tuberculous granulations. X- 
ray treatment has no effect on p 3 ’^osalpinx, 
ascitic fluid, or abscess material. It should 
be absolutely avoided in pregnanc)^ In 
peritoneal tuberculosis it is most successful 
in the dry form with moderate plastic 
exudate, but it is also useful postopera- 
tively after fluid and non-viable debris 
have been removed. Protection of tlie 
ovaries in the child-bearing period should 
be considered in deciding on the type of 
treatment and, if x-ray is used, in planning 
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the dosage, although some consider this 
unimportant on the ground that patients 
with pelvic tuberculosis are likely to be 
sterile or, contrarily, that pregnancy is 
undesirable for them. In cases of mixed 
infection, tuberculous and other types, the 
individual case must be considered on its 
merits, as a candidate for one or the other 
type of treatment. 

When disease of the endometrium alone 
is diagnosed, by biopsy or curettage, and 
there are no symptoms referable to the 
tubes or peritoneum, it is probably best to 
try x-ray as a primary procedure, including 
the tubes in the treated field because of 
the probability of at least minimal disease 
there. When frankly diseased tubes are 
diagnosed at operation, thejr removal fol- 
lowed by irradiation is usually the method 
of choice. In advanced tubal-peritoneal 
disease the combined treatment is also pre- 
ferred, with laparotomy for diagnosis and 
removal of fluid or necrotic tissue where 
present, followed by x-ray therapy. The 
worst prognosis is found in cases of severe 
disease elsewhere, either in a supposedly 
single focus or generalized, although these 
patients, if not too badly off, frequently 
benefit from palliative treatment of their 
pelvic symptoms. 

CONSIDERATION OF RESULTS 

Attempts to assess results from various 
clinics prove difficult because of the vary- 
ing and often indefinite criteria for success, 
and indeed sometimes for diagnosis, Cases 
are reported “improved” or “cured” with 
lines between these results not clearl)’^ 
drawn. Bickenbach does not consider a 
patient cured until she has “lived a normal 
life for three years.” But what is a normal 
life, in respect to genital tuberculosis? 
Ddderlein (13) states that “actual cure in 
the anatomical and biological sense cannot 
be established in genital tuberculosis. All 
that can be done is to note subjective im- 
pro^'ement, increase in bodil}'- strength, 
etc. ’ ’ More solid ground is reached where a 
palpable mass actually disappears under 
x-ray treatment, or a series of endometrial 
biopsies shows irapro\-ement in a lesion. 


Table I: Results of Different Types of 
Treatment 


(Summarized from Five Tables by Bickenbach) 


Type of Treatment 

Con- 

tribut- 

ing 

Authors 

Total 

Cases 

Cured or 
Improved 

Operation and post- 
operative x-ray 

therapy 

9 

158 

106(67%) 

X-ray therapy only 

14 

309 

243(78.5%) 

X-ray therapy follow- 
ing exploratory lap- 
arotomy (including 
removal of fluid) 

7 

150 

120(80.5%) 

Operation only (be- 
fore 1912) 

6 

165 

113(68.5%) 

Operation only (1926- 
33) 

4 

128 

76(59.5%) 


Bickenbach warns that we should not at- 
tempt to compare surgical and x-ray treat- 
ment results unless we note the degree of 
disease and recommends the classification 
of cases for statistical purposes as localized, 
advanced, and hopeless. But such classi-^ 
fication is too seldom available to influence 
greatly the comparison of results or any 
deductions as to treatment principles. 

Among the largest of the x-ray series is 
that of Wesseling (14), consisting of 115 
cases — 65 adnexal, 35 adnexal and peri- 
toneal combined, 15 in other locations— 

- of which 66 were reported cured and 24 
improved. Gragert (15) reported 44 cases, 
with 22 cured, 9 improved, 5 dead, and 
the remainder not followed. Out of a 
total of 79 cases, Gal irradiated 25, with 6 
“healed,” one up to twelve years, and 8 
“apparently healed.” Bickenbach col- 
lected from the literature the remarkable 
number of 910 cases of female pelvic tuber- 
culosis, of which 617 were irradiated. T''® 
hundred and ninety-three had surgical 
treatment only and are used for compan- 
son. It seemed of some interest to sum- 
marize his totals as given in a group of fiva 
tables (Table I). These totals are gross 
figures, uncorrected for short periods of ob- 
servation or death from other causes (botli 
of which are included in the original ta- 
bles). Since separation of “cured” an 
“improved” is made in some tables and no 
in others, I have combined the two columns 
for uniformitjL The separate columns 
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may l)c fomici in the orii^itial (cnI. 'riicse 
rcsttlls offer u brilliant showing in favor of 
x-ray treatment bnt, as is so often tbe case 
in statistical jireseivtations, there arc un- 
known and qualifyiiig factors wliich cannot 
be dng out in nnmbers commensurate with 
the statistics themselves. 

TI-X'UNIC 

The discussion of technic to follow refers 
exclusively to x-rays, though radium is 
sometimes used. Gal prefers radium in 
portio and endometrial tuberculosis, and 
x-rays in the adnexal-peritoneal combina- 
tion. I have had no experience with ra- 
dium. For x-ray technic, dosages recom- 
mended by various workers run all the 
way from the old ‘‘tuberculosis dose” of 
Seitz and Wintz, of .50 per cent (or .51 i^er 
cent) effective in the tissues, to the o ]5cr 
cent E.D. which, according to Bicken- 
bach, Seitz later gave. Bickenbach him- 
self gives a .'lo to 100 r tissue dose, with 
number of doses and time interval varied 
according to the needs of tlic patient. 
He recommends larger doses to produce 
freedom from pain quickly, and in fistulac, 
if there is no question of saving the ovaries, 
a 200 to ,300 r tissue dose. Lenz and 
Corscaden recommend 7o r to an anterior 
abdominal field, adding a posterior field if 
tlie patient is fat. Their total dose varies 
but may run up to 7.50 r on the skin of the 
anterior abdominal wall over a period of 
ten weeks. An average dose for numer- 
ous workers seems to be 10 to 1.5 per cent 
E.D., repeated weekly two to four times, 
and with several cycles at montlily or 
longer intervals. 

Gauss has an elaborate system of 120 r 
(air) for the first dose, 100 r for tlie second, 
80 r for the third, GO r for the fourth, 40 r 
for the fifth, with a six-week interval be- 
tween doses. This sounds like an extreme 
degree of attenuation at the end, particu- 
larly in view of the six-week intervals, but 
as he uses a 24 X 20-cm. field his initial 
dose is fairly high. Wesseling employs an 
abdominal and a sacral port, each 24 X 24 
cm., obviously including much more than 
the pelvis itself. Martius (16) uses a very 


large anferior field, giving 1,50 r at a dose, 
witii a lolal of three doses at interv.als of 
eiglit days, 'riiesc large portals arc com- 
mon, and should be thought of when com- 
parison is made with technics where .smaller 
portals are used. It is difficult to under- 
stand the i)oi)ularity of these huge portals 
except in widesijrcad peritonitis. Tliey 
would not be applicable to such lesions as 
the small recurrent masses described below, 
and the entire uterus and adnexa may 
readily be irradiated through a field IG X 
12 cm. or le.ss. Even in peritonitis, I 
prefer dividing the abdomen into smaller 
fields. It is more trouble, bnt gives a more 
uniform central ray dosage and seems to 
produce less nausea and intestinal gas than 
when the whole abdomen is rayed at once. 

My dosage technic lias changed some- 
what over a ]ieriod of years. Cases 2 and 
10, treated about ten years ago, received 
300 r in air at a dose, whereas more recent 
cases were given 7.5 to 100 r, following the 
general trend toward smaller doses, though 
some of my larger doses were successful. 
Tre.'iljucnts over the same field arc not re- 
peated oftener than once a week; treat- 
ment to different fields may be given two or 
three times a week if the portals are small. 
Possible variations in time spacing are il- 
lustrated in the cases reported below. 

CASE MATERIAE 

A resum6 of my 11 cases is given in 
Table II. It is notable that every case 
showed more than one focus of disease. 
Cases 10 and 11 appeared at first to be con- 
fined to the peritoneum, but in Case 10 
tliere was a recurrent mass, and in Case 11 
a second operation showed widespread dis- 
ease of tubes and endometrium. This 
multiplicity of foci in the pelvis is common. 
There were 4 cases of pelvic peritonitis. 
It is recognized that tlie mere opening of 
the abdomen in this condition may be bene- 
ficial or even curative, but tliis seems less 
likely where other organs are involved. 
The most interesting results in the group 
are in the 6 cases with pelvic masses, 3 
recurring after radical surgery’- and all 6 
disappearing completely after irradiation. 



52 


Harriet C. McIntosh 


January 1944 


Table II.: Results of Roentgen Therapy in Eleven Cases of Pelvic Tuberculosis 



Case 

Location of Disease 


Method of 
Diagnosis 

Other Foci of 
Disease 

Results 

1. 

E. F. 

1. 

Endometrium 

1. 

Endometrial 

Lungs and bone, 

Clinically free of dis- 






biopsies 

healed 

ease 



2. 

Mass in rectovagi- 

2. 

Palpation 


Mass disappeared 




ginal septum 





2. 

J. A. 

1. 

Both tubes 

1. 

Laparotomy 

None found 

Clinically free of dis- 



2. 

Endometrium 

2. 

Curettage 


ease. Mass dis- 



3. 

Recurrent mass 

3. 

Palpation 


appeared 




after operation 





3. 

F. A. 

1. 

Both tubes (re- 

1. 

Laparotomy 

None found 

Clinically free of dis- 




moved at op- 




ease. Mass dis- 




eration) 




appeared 



2. 

Recurrent masses 

2. 

Palpation 




Followed 

After 

Irradi- 

ation 


after operation 

4. D. R. 1. Endometrium I. Curettage 

2. Mass in right pel- 2. Palpation 
vis (tube?) 

5. D. E. 1. Endometrium 1. Curettage 

2. Bilateral pelvic 2. Palpation 
masses (tubes?) 


6. H. O. 1. Endometrium 

2. Abscess opening 
into vagina 
(probably tuber- 
culous salpingitis) 

7. P. O. 1. Sinus draining into 

vagina (right) 

2. Pelvic mass (left), 
assumed to be bi- 
lateral salpingitis 

8. K. E. 1. Peritoneum 


1. Curettage 

2. Inspection 


1. Biopsy 

2. Palpation 


None found 


Lungs clear. 
History suggestive 
of peritonitis or 
salpingitis ten 
years before 
None found 


None found 


Clinically free of dis- 
ease. Mass dis- 
appeared 

Clinically free of dis- 
ease. Masses dis- 
appeared 


Improved. General 
health good. Pel- 
vic thickening re- 
mains 

Slight improvement, 
but returned to 
surgeon for drain- 
age, etc. (age 17) 


1 and 2. Lapa- Calcification in Striking 


1V= yr. 

2'A yr. 

.2‘A yr. 

2 yr. 

lyr. 

3 yr. 

4 mo. 

4 mt). 



2. 

Small intestine 

rotomy and bi- 

lungs 

ment, but disap- 




(moderate 

as- 

opsy 


peared from fol- 




cites) 


2. Barium enema 


low-up 


9. N. I. 

1. 

Both tubes 


1 and 2. Lapa- 

Lungs negative 6 

Pelvic symptoms 

G mo. 


2. 

Peritoneum 


rotomy and bi- 

months before 

gone, masses al- 






opsy 

treatment; 2 

most gone at 2 






- 

months after 

months. Died 







treatment bi- 

from chest condi- 







lateral pulmon- 
ary disease 

tion 


10. A. L. 

1. 

Peritoneum 


1. Laparotomy 

Calcified scars in 

Clinically free of dis- 

3 yr. 


2. 

Recurrent mass in 

and biopsy 

lungs 

ease. Mass dis- 




rectovaginal sep- 

2. Palpation 


appeared 




turn 




I'A y'"' 

11. F. 0. 

1. 

Peritoneum 


1. Laparotomy 

Scars in lungs 

Clinically free of dis- 


2. 

Cervix 


2. Biopsy 


ease I'A years. 



3. 

Endometrium 

and 

3. Laparotomy 


when new lesions 




tubes 




were found 



(2 

and 3 found 

I'A 






years after 1) 


Four cases were symptomatically im- 
proved, but for various reasons were un- 
satisfactory in the end. One patient 
showed little improvement. 

Case I : E. F., age 39, had been at Saranac twelve 
years before admission, with tuberculosis of the 
lungs, one wrist, and the left sacroiliac joint. AH 
the lesions had healed, the sacroiliac joint following 
fusion. On examination in the Woman's Hospital 
sterility clinic, the utenis was found normal in size, 
the adnexa normal. .\ small, hard, non-tender 


mass was present in the rectovaginal septum. Endo- 
metrial biopsy showed tuberculosis (Fig. lA). 

The patient was referred for x-ray therapy 
received four weekly treatments of 150 r each (anh 
anterior and posterior fields measuring 10 X 
cm. being treated alternately. A month after 
last treatment the mass was 50 per cent smaller, t o 
patient was gaining weight and having hot 
and a second endometrial biopsy was reported 
“tuberculous endometritis, chronic, in a stage 
fibrosis.’’ A duplicate x-ray cycle was given thye^ 
months after the first, and a month later a tint 
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biopsy (b'ly. 1H) "'as reportocl as "orniuiizcd, scarred 
tid>crc\do\>s (;r.muliitiou tissue.” There was sURht 
thickcniniT in the rcclovaipnal septum. Pour 
mouths later this had completely disappeared and 
the patient wciylicd KM pounds, a f;ain of 12 pounds. 
No further biopsies were, done, but the tuberculous 
proress seems obviously to have been halted by the 
radiation, as evidenced by disappearance of the 
mass, pain in weight, and maintenance of good 
health for ns long us the patient was followed, a 
period of one and a half years after the last treat- 
ment. 


pelvic imrl 12 X 12 cm., and n week later the same 
dose through a rigid posterior port. A month after 
this the mass was smaller and the pain less, lud at a 
second monfldy visit the mass was larger and there 
was more ])aiu. .•\ second cycle of two treatments 
was given, with the .same dosage as before. The 
result duplicated that following the first cycle, 
with improvement in the first month, not m.iin- 
Iniucd during the second. After a third x-ray c>'cle 
the mass diminished slowly, disapiiearing com- 
pletely after four months. The patieid had no 
hirtlier symptoms during the two and a half years 





Fig. 1. Case 1: A. Endometrial biopsy made before x-ray treatment. B. Biopsy specimen one month 
after second x-ray cycle, four months afler first cycle. 


Case 2: H. J. was admitted complaining chiefly 
of bleeding A diagnosis of pelvic inflammatorj' 
disease was made. Operation showed chronic in- 
flammation of both tubes, a cyst of the left broad 
ligament, and all pelvic structures encased in veil-like 
adhesions. The procedures were preliminary curet- 
tage, bilateral salpingectomy, left oophorectomy, and 
removal of parovarian cyst. Pathological report: 
tuberculosis of the endometrium and both tubes. 
Recovery was uneventful, but two months later the 
patient returned to the clinic with severe pain in the 
right pelvis, where a mass 3 in. in diameter was 
found. She received 300 r in air to a right anterior 


.she was followed. Here it took three rounds of 
x-ray at intervals of two months to effect permanent 
resolution of the mass and permanent cure of pain. 
The patient menstruated throughout the period of 
observation. 

Case 10: A. L., a Pucrto-Ricau woman of 50, was 
admitted to the Woman’s Hospital for abdominal 
pain and distention. Operation showed thickened 
omentum and an extreme degree of adhesions in- 
volving it and multiple intestinal coils. The ap- 
pearance suggested generalized carcinomatosis, and 
tlie abdomen was closed. The patiiological report 
was tuberculosis. 
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The patient did poorly postoperatively. Pain, 
fever, and distention persisted and even increased. 
X-raj" therapy was then instituted. The entire 
abdomen was divided into four anterior and four 
posterior fields and one field was treated every two 
to three daj'S, each receiving 300 r, once around. 
Three weeks later a duplicate cycle was given. 
Two months after the second series of treatments 
the abdomen and pelvis were soft; some pelvic 
tenderness could be elicited, but no pain, and even 
the tenderness disappeared by the next visit. There 
were no further symptoms for six months, when the 
patient returned complaining of weakness and 
anorexia, abdominal and lumbar pain, and loss of 
weight. A soft, tender mass the size of a lime was 
found between the cer\dx and rectum. Two more 
cycles of x-ray, identical in pattern with the pre- 
ceding except that the upper half of the abdomen was 
omitted, were given two months apart. Distention 
and weakness gradually diminished. The recurrent 
mass had disappeared four months after treatment, 
the abdomen was soft, there was no pain or tender- 
ness, and there had been an appreciable gain in 
weight. The patient was followed for over three 
years from the last x-ray treatment, during which 
time there was no evidence of recurrence and she 
remained in good health. 

Failure or partial failure is often more in- 
structive than success and, with this in 
mind, a second case of pelvic peritonitis is 
reported, providing a comparison with 
Case 10 as to handling and outcome. 

Case 11: F. 0. entered the Woman’s Hospital 
because of a pelvic tumor. At operation the uterus 
was found to be converted into an irregular mass of 
fibroids the size of a four months’ pregnancy. The 
entire visceral and parietal peritoneum was covered 
with innumerable yellowish-white nodules ranging 
in size from a pin point to a pea. Large and small 
intestine were densely adherent to each other and to 
the pelvic organs and similar^ covered with nodules. 
The right adnexa were converted into a cystic mass 
the size of a lemon but not clearly seen because of 
adhesions. The left tube was covered with nodules, 
but the left ovarj* was normal in appearance. A 
frozen section was diagnosed as carcinoma and the 
abdomen was closed. The subsequent pathological 
report was chronic tuberculosis of the peritoneum 
with beginning caseation. 

Two weeks later the patient was referred for x-ray 
therapy. The lower abdomen was divided into four 
fields, two anterior and two posterior, 10 X 16 cm. 
Each field received 200 r (air) at a dose, two fields 
a week being treated, going tluee times around, so 
that 12 treatments, and GOO r per field, were given 
over a period of six weeks. Pain and tenderness sub- 
sided rapidly and were almost gone at the end of the 
x-ray treatment. Six months later the only ab- 
nonnalitv remaining was the fibroid. The patient 


had not menstruated since one month after treat- 
ment. She felt so well she had taken a job as a 
presser. Six months later she was still feeling well 
and was employed at the same job. One and a half 
years after treatment she had no complaints, but a 
small, eroded, nodular area was discovered on the 
cervix. A biopsy showed tuberculosis. As the 
fibroid also seemed larger, it was decided to do a 
hysterectomy. At the second operation large, 
multiple, pedunculated and intramural fibroids were 
found. There were numerous small white nodules 
on the peritoneal surfaces of the small bowel, but the 
widespread peritoneal disease seen at the first opera- 
tion was not present. A complete hysterectomy and 
bilateral salpingectomy were done. The micro- 
scopic pathological report was: “scattered tu- 
bercles in endometrium, none in myometrium. 
Cervical mucosa obliterated in part and replaced by 
compact masses of tuberculous tissue. Both tubes 
contain densely aggregated masses of tubercles, 
some of them having undergone caseation and ne- 
crosis. Nothing but fibrosis found in ovaries.” Sec- 
tions of peritoneum showed scarring of old disease, 
presumably post-irradiation. 

This case raises interesting questions im- 
possible to ansvrer. I feel that the patient 
should have had one or two more cycles of 
x-ray therapy, but it is doubtful if that 
alone would haye controlled the disease, 
because of the strain of her employment 
After the first cycle she stayed at home for 
a while, but then felt so well that she took a 
job, the nature of which was not known at 
the clinic at the time. It seems amazing 
that she remained free of symptoms for a 
year and a half, as long hours on one’s feet 
ironing in an over-heated room is certainly 
not regulation convalescent treatment for 
tuberculosis. In spite of this, the lesions 
found at the second operation were not so 
extensive as at the first, indicating con- 
siderable benefit from irradiation. The 
present plan is for the patient to receive 
more x-ray treatment, a longer rest perioo, 
and if possible less taxing work later. 

SUMMARY 

The status of irradiation treatment ol 
pelvic tuberculosis in the female is dis- 
cussed, in itself and in relation to and 
comparison with surgical procedures 
Technics of various workers are describe ■ 

Case reports illustrating treatment o 
different types and stages of the disease 
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arc given. The frcqticncy of imiltijile foci 
is pointed out. 'Hie favorable resulls in a 
small group of 1 1 eases are related, with 
G patients clinically free of di.sea.se one to 
tlirec years and -I more showing local im- 
provement, though consideretl unsuccess- 
ful for various reasons. 

X-ray t]icra]>y is recommended in ade- 
quately diagnosed cases of pelvic tubercu- 
losis. Grossly diseased tubes .should be re- 
moved if possible atul the ])elvis then irra- 
diated to affect residual tuberculous granu- 
lations. Disease of Uie endometrium with 
minimal or no lc.sions in the tubes offers 
a good chance of success with irradiation 
alone. In peritonitis, x-rays are most use- 
ful in the dry form ; they are useless agaijist 
ascites and marked breaking down of 
tissue, but may be employed after these 
conditions have been dealt with surgically. 
Irradiation seems particularly cfTcctivc in 
localized recurrences following surgery. 

12-1 East SIsi St. 

New York. N. Y. 
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Giant-Cell Tumor of the Lower Femur 

Case Report with Roentgen and Pathological Findings Before and After Curettage and 
Roentgen Therapy with Amputation for Sarcoma^ 

F. B. MANDEVILLE, M.D., and JOHN S. HOWE, M.D. 

Richmond, Va. 


F or 125 years, from 1818 to 1943, low- 
grade neoplastic processes, now gener- 
ally designated “giant-cell tumors of bone,” 
have been mentioned in the medical litera- 
ture. Cooper and Travers (20) seem to 
have described them well grossly, with 
some clinical and therapeutic aspects, 
in 1818. Lebert (45) is usually given 
credit for the first description of the giant 
cells of the medullary tumors in 1845. 
In 1854, Paget (56) referred to many cases 
of “myeloid tumor” and discussed in de- 
tail the gross, microscopic, clinical, and 
operative details. He believed these tu- 
mors were “not apt to recur after complete 
removal.” In 1860, Nekton (54) reported 
46 cases in detail, and in 1879 Gross (32) 
followed with 70 cases of benign giant-cell 
sarcoma, 5 of which underwent malignant 
change. Virchow (69) in 1865 raised the 
question of malignant behavior of myeloid 
sarcomas. Although most of the cases 
appeared to be benign, excision or amputa- 
tion was considered the safe therapeutic 
procedure for nearly one hundred years. 
Bloodgood (4) watched Halsted excise the 
lower forearm and carpal bones for a giant- 
ceU sarcoma in 1893 and performed his 
own first curettage of the tibia in 1902. 
Coley (15) in the same year began x-ray 
therapy in conjunction with surgery and 
the use of toxins for bone sarcomas. 
Pfahler (58), in 1906, made roentgeno- 
grams and gave roentgen therapy alone 
to a giant-cell tumor of the upper fibula. 
Mallory (48), in 1911, and Bloodgood (5), 
in 1912, appear to be responsible for the 
cliange in nomenclature from “giant-cell 
sarcoma" to “giant-cell tumor.” 

Favorable mention of roentgen therapy 
for giant-cell tumor has been made by 
"VAcceptcd for publication in May 1943. 


Pfahler (58), Coley (18), Bloodgood (6), 
Herendeen (34-36), Kolodony (44), Borak 
(7), Codman (11-13), Geschickter and 
Copeland (27-29), Brunschwig (8), Peirce 
(57), Evans and Leucutia (23), Ewing (24), 
Meyerding (51), Coley and Miller (14). 
The quantity and quality of radiation in 
the earlier years could not be accurately 
measured. Even in later years dosage 
has seldom been mentioned. When re- 
corded, it has varied from a fraction of an 
erythema dose at intervals up to “eight 
treatments totaling 30,000 r (14,000 r 
laterally and 16,000 r medially).” This 
latter dose was given by Coley and Miller 
(14) to a tumor of the femur (factors; 
250 kv., 1.5 mm. copper filtration, 50 cm. 
target-skin distance; lateral portal 8 X 12 
cm., medial, 15 X 12 cm.) Successful 
dosage of tumors with adequate biopsy 
(not aspiration), followed for sufficiently 
long periods of time, has not been found 
in the medical literature. Sosman (63), 
Doub, Hartman and Mitchell (21), and 
Kleinberg (43) have had the courage to 
report poor results with roentgen therapy- 

Curettage, instead of amputation or 
excision, was considered a possible metliod 
of treatment by the earlier surgeons, but 
it remained for Bloodgood (4-6) to advo- 
cate and popularize this type of therapy- 
Geschickter and Copeland (28, 29), his 
pupils, however, admit that primary cu- 
rettement in 105 cases was followed in 31 
by recurrence, with 16 cures on tlie second 
or third trial. Meyerding (51) appears 
to have used “excision by curettage" wiffi 
success. 

The age of our patient (50 years), tlie 
site in the lower femur, and the poor bon} 
shell would be considered as contraindica- 
tions to curettage by many surgeons. 
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rigs. 1~S. Succe-ssivc rociitRciiogrants, Jaii. March 3, anti Sept. 3, Figure 1. Jnn. 3, 1{»3.'>. led to a 

diagnosis of gianl*cell tumor of Ifie lower femur. Figure March was made ahout seven \seeks foUon ittg curct* 
tage aiui l.OOd r (measured in air) of medium -voltage roentgen therapy, l-igure 3, Scpi, 3, shows the remarkalile 
improvement following 2,7'>(> r (in air) of medimn and deep roentgen tlterapy. 


Hinds (37) and Bloodgood (o) both report 
cases at tlris site, successfully cured by 
curettement. 

CASE REPORT 

M. T. R., while iiiarried male aged .'rO years, 
a fanner, was admitted to the hospital Jan. 3, 193-'). 
His chief complaint was pain and swelling in the 
right knee, of two months' duration. Six months 
before admission his lower right thigh "gave way” 
while he was at work. Swelling began in the knee 
four months later and pain, aching in character, 
gradually increased in severity. The knee was 
slightly flexed and could not he fully extended, and 
the patient walked with the aid of crutches. No 
redness or licat had been noticed and there was no 
histoiy of trauma. The past and family histories 
were irrelevant. 

Physical examination was negative except for the 
right lower extremity. There were moderate swell- 
ing in the right knee and slight swelling in the right 
leg, ankle, and foot. The log presented a bluish 
color with some pitting and edema of the ankle and 
foot. There was moderate tendeniess over the 
entire knee joint, more pronounced over the outer 
side of the lower end of the femur. No sensor}' 
changes were observed. The dorsalis pedis pulse 
was felt, with no pulsation in the posterior tibial 
arteiy. The reflexes were normal. 


The blood Wassermann test was negative. Urine 
examination was negative, Tlic hemoglobin was 
90 per cent, red blood cell count -1,120,000, white 
cell count 7,000 per cu. mm., with 84 per cent 
polymor])homiclcars and IG per cent lymphocytes. 
The blood sugar was 99, N.P.N. 34, calcium 12.7, 
phospbonis 3.0, chlorides 424 mg. per 100 c.c. 

On Jan. 3, 193.o, roentgen exatninalion (Fig. 1) 
showed a huge, rarefied, moderately trabeculalcd 
area in the lower right femur, measuring 7.5 cm. 
in length, (3 cm. in deitlh, and 9 cm. in width, ap- 
parently a large giant-cell tumor involving the 
jncdulla and cortex. The periosteum was not 
elevated. The cortex was not broken. There was 
slight dccalcification of the hones of the knee, prob- 
ably atrophy of disuse, 

A film of the chest showed the lung fields to be 
clear and there was no evidence of any meta- 
static malignant process. Films of the skull and 
dorsal and lumbar spine, made on Jan. 5, showed no 
definite dccalcification or miliar}’ granular defects 
characteristic of hypcr])arathyroidism. 

Operation by Doctor Griffin, Jan. 12, 1935, 
under ether anesthesia, disclosed a large cystic 
area in the external condyle of the femur, chiefly 
filled with friable material resembling granulation 
tissue but more yellow. Curettage of the cavity 
was performed, without note of any cauterization. 

The gross pathological description was as follows: 
"Several pieces of tissue var}ong between 1 and 3 
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cm. in greatest dimension, comprising a bulk of 
approximately 15 c.c. They are irregular in shape, 
soft and friable in consistency; portions are red, 
other portions are pink, while much of the sub- 
stance is yellowish-white and caseous in consist- 
ency.” 

Microscopic examination (Fig. 6) showed a 
granulation tissue-like matrix of fusiform, round, 
and polyhedral cells supporting numerous giant 
cells, constituting the essential structure of the 
tumor. There were, however, many areas of 
xanthomatous degeneration in which lipin-distended 
phagocytes predominated, without giant cells, and 


showed slight bone productive change with verj- 
slight improvement. On Sept. 3, 1935 (Fig. 3), 
six months later, bone production had increased 
along all borders. 

Clinically, the patient fared well for two and a 
half years. Pain then reappeared and he was ad- 
mitted to the hospital on Sept. 26, 1937. Roent- 
genograms (Fig. 4) showed several cystic areas in 
the lower femur with surrounding bone production 
with thickened cortex. Roentgen therapy — 1,700 r 
in air, 200 kv. with 2 Cu -j- 1 A1 — was given in 
divided doses through anterior and posterior portals. 

Following treatment the pain in the knee was en- 



Figs. 4 and 5. Roentgenograms made in 1937 and 1938. Figure 4, September 
1937, shows beginning thinning and rarefaction of the inner cortex, two years 
and eight months following curettage and the roentgen therapy mentioned in 
the legend of Figure 3. Figure 5, March 3, 1938, shows destruction of the in- 
ner cortex with tumor breaking through the soft tissues, two months following 
1,700 r (in air) additional deep therapy. 


also areas of sparsely cellular fibrosis, without giant 
cells. 

The pathological diagnosis was: “benign giant 
cell tumor; radiosensitivity doubtful and unreliable; 
reported results inconsistent" (Lewis C. Pusch). 

Two weeks after operation, in a ten-day period, 
1,000 r measured in air (tumor dose of 500 r) was 
delivered to the lower right femur, using 130 kv. 
with 4 mm. Al, through anterior and posterior 
portals. The patient was discharged on Feb. 6. 

Additional x-ray therapy was administered once 
montlily in March, April, May, June, and Septem- 
ber in 1935, with the above factors, in doses of 250 to 
oOo’r, totaling 2,750 r in air. 

Roentgenograms made March 3, 1935 (Fig. 2) 


tirely relieved for about two months. Again an 
intermittent shooting pain confined to the inner 
side of the right lower femur appeared. Soft tissue 
swelling was found on physical examination. 

On March 3, 1938, roentgen examination (Fig. W 
of the right knee showed the same dense trabeculatcd 
bone throughout the lower 4 inches of the hmni- 
The outer four-fifths appeared solid. Just above 
the inner condyle was an area, 1 inch in diameter, 
which showed rarefaction, suggesting bone destruc- 
tion. An area of density extended outward in the 
soft tissue past the cortex. The diagnosis was st) 
giant-cell tumor. , 

On hlarch 5, 1938, with a long 17-gauge needlei 
an aspiration of the softened area on the media. 


OlAST'CUt.U Tl,’MOl« OK Tit tv I.OWtiK FlvMUK 


59 
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Riani cells, ttcll difTereniintcd. Im'r. 7, Sociioji (Mntcli 1!MK) of i)leoniort)1iic sarcoma sliowitiR large cells witli 
liypcrclironiaiie nuclei, (irominciK imeleali. tuimcrotis initoiic fiRiircs, nml nlyi)ical tumor giant cells. The tumor 
is infiltrated with small tmuul cclK rcseuihling lymphocyto. 


asjiecl of the lower end <if the fciiitir was tlouc. Iti 
introclucing the needle no resisinnce of the type 
produced by bard, firm, infdtniting tissue was en- 
countered. The needle passed ver\’ easily, after 
traversing the stibctitaneous tissue, into :ind through 
the mass and into the nicdtillary spaces of the lower 
end of the femur. Occasional grating spicules of 
bone were encountered but the point of the needle 
did not come in contact with hanl firm tissue which 
would be e-xpected from ti solid malignant growth. 

The smear of aspirated material, stained with 
hematoxylin-eosin, showed the prc.scncc of small 
clumps of spindle-shaped cells of unifonn si7c. 
They were not jjarticularly hypcrchromatic and ap- 
peared to be connective-tissue fibrocytcs and osteo- 
blasts. An occasional small ostcocla.stic giant cell 
was seen and small clumps of pseudoxanthomatous 
cells with granular abundant cytojilasm were found. 
No cjlological characteristics indicating malignant 
change were obsen^cd. Other portions of cell 
clumps and tissue bits showed a loose connec- 
tive-tissue type of stroma with abundant vessels. 

Tile pathological diagnosis was; “benign giant-cell 
tumor of bone with abundant loose connective- 
tissue stroma and xanthomatous changes; no 
malignant changes, found in aspirated material" 
(G. Z. Williams). 


On March 11. ID.IS, curettement of the lower 
right femur was done under spinal anesthesia b}' 
Doctor Lijipert and a cast was apfilicd. The speci- 
men included numerous soft gray and pink pieces of 
tissue, which, collected into a single mass, occupied 
a space ajiproximately liJ) X 2..") cm. Some of the 
larger jiieccs were moderately firm and gristle-like in 
consistency, measuring X 2 X 1 cm. A separate 
larger s]!ecimcn, soft and yellowish in color, meas- 
ured •] X fJ X 1.5 cm. and contained a few small 
siiiniles of bone. There were two other similar 
pieces, .'5X2X1 cm., and a small piece of irregular 
bony tissue, 2X1X1 cm. 

Of numerous sections of the curetted tissue, onl}' 
two showed dense connective tissue and one showed 
nonnal tendinous tissue. Thc.se were taken from 
jiortions which apiicared to be the wall of the soft 
tumor, where the bone tumor cncroaclied upon the 
soft tissues after breaking through the cortex. 
The remainder of the sections, from the inner portion 
of the cyst-like cavity of the bone, were composed 
of masses of necrotic cellular tissue which appeared 
to consist of necrotic tumor cells. Scattered in the 
peripheral zone and in small groups through this 
necrotic material were portions of well preserved 
tumor cells. These were characterized by extreme 
pleomorphic variation in size, shape, and nature 
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(Fig. 7). They were markedly hyperdiromatic, 
the nuclei and nucleoli were large and varied in 
size and shape, most of them being spindle-shape. 
Mitotic figures were abnormal, bizarre, and numer- 
ous. The pictiue was definitely that of a highly 
malignant sarcoma. There were also patches of 
xantliomatous cells in loose stroma. The tumor was 
vascular. The necrotic areas were greatly pre- 
dominant. 

The pathological diagnosis was: "pleomorphic- 
cell sarcoma of the femm” (G. Z. Williams), 

On March 18, 1938, under spinal anesthesia, a 
mid-thigh amputation of the right femur was done 
(Fig. 8), with tourniquet (by Doctor Oden). The 
stump was covered with equal skin flaps and the 
sciatic nerve was injected with alcohol. On March 
31 the wound was healed and the patient was dis- 
charged the following day. 

The patient was requested to return for ex- 
amination at six-month intervals. He was living 
and well in March 1943, five years after amputation 
for sarcoma. Roentgenograms of the chest and 
physical examinations never disclosed any evidence 
of recurrence or metastases. 

DISCUSSION 

We realize that there are skeptics who 
will refuse to accept the evidence as pre- 
sented in the reports and illustrations 
(Figs. 1 to 8), or even in the originals. They 
will refuse to be convinced unless the pa- 
tient dies from ultimate metastasis. The 
microscopic diagnoses of benign giant-cell 
tumor and later pleomorphic sarcoma were 
reviewed by several competent and ex- 
perienced pathologists with no differences 
of opinion. The sections were adequate 
and obtained from abundant curetted 
material in both instances. The patient 
has siuvived the amputation without 
recurrence or metastases more than five 
years. Roentgenograms demonstrated 
growtli at the tumor site for six months 
preceding amputation. Roentgen therapy 
preceded a delayed amputation. Both of 
these procedures have been widely advo- 
cated in the treatment of bone sarcoma, 
and several patients are known to have 
survived. 

Malignant change, with or without 
metastases, in cases originally consid- 
ered to be giant-cell tumors, has been men- 
tioned and discussed by Auge and Roux 
(2), Brunschwig (S), Chatterton and Flag- 
stad (9), Codman (13), Coley and Miller 


(14), Coley (18, 19), Doub, Hartman and 
Mitchell (21), Dyke (22), Finch and Gleave 
(26), Goforth (30), Greenough, Simmons 
and Harmer (31), Gross (32), Jaffe, Lich- 
tenstein and Portis (39), Kleinberg (43), 
Lewis (46), MacGuire and McWhorter 
(47), Morton and Duffy (52), Nekton (54), 
Orr (55), Simmons (61), Stewart, Coley 
and Farrow (64), Stewart (65), Stone and 
Ewing (67), Turner and Waugh (68), 
Virchow (69), and others. In spite of the 
voluminous literatme, a careful search 
will disclose very few case reports which 
can withstand the devastating critical 
analyses and rigid standards of the skeptics 
mentioned at the beginning of this discus- 
sion. 

Geschickter and Copeland (28), fol- 
lowing Bloodgood, have been the chief 
proponents of the benignancy of all giant- 
cell tumors. In 1930 they stated, in a 
review of 222 cases of giant-cell tumor, 
that "in no case has transformation of 
giant-cell tumor into sarcoma been 
proved.” In 1936 (29) they modified 
this statement as follows: “The question 
is not whether a giant-cell tumor will metas- 
tasize — it never does — ^but whether these 
growths when they recur after improper 
treatment wiU undergo malignant change 
and give rise to osteogenic sarcoma. This 
question must now be answered in the af- 
firmative.” However, they stress the ab- 
sence of reports in which metastatic nodules 
have shown the structure of typical giant- 
ceU tumors. When osteogenic sarcoma 
of bone develops, they believe that "the 
unhealed area of bone and not the nature 
of the original lesion is the important fac- 
tor.” 

This seems to us to be an evasion of the 
main point of the argument on a technical- 
ity, i.e., that when sarcoma has developed 
the histologic picture is no longer that of 
giant-cell tumor. Even if this be granted, 
for lack of e\ddence to the contrary, it 
does not alter the fact that, under present 
methods of treatment, a definite percent- 
age of giant-cell tumors (7 to 15 per cent) 
pursue a course which must be regarded 
as malignant. That the cell type and 
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Iiisto1of,nc piclurc of ilie tumor may cliaiige 
markedly in this process does not seem too 
snn^risinit;. Unless it can he shown con- 
clusively that projjcr treatment can elimi- 
nate this percenta; 4 e «)f malignant changes, 
it seems only logical to regard this as i)art 
of the nat\iral history of the tiunor. 

We will readily agree that the most 
satisfactory evidence of the malignancy of a 
tumor is microscopic proof of metastasis. 
On the other liand, it .seems to he carrying 
skepticism too far to refvise to call a Ijimor 
malignant unless metastasis occurs in 
.spite of treatment. If this were the stand- 
ard for other tumors, the j)erccntage of 
cures would droj) to zero. 

JafTe, Lichtenstein and Portis (dil) clas- 
sify giant-ccll tumors of hone into three 
grades of increasitig invasivencss. accord- 
ing to the diaracicr of the stroma. In 
grade I, the stromal cells arc uniform in 
appearance, ahundant, and compact. In 
grade II, the stromal colls are not .so com- 
pact and arc often di.simsed in whorls: 
tuinons of this order may recur and become 
malignant. Grade III tumors arc frankly 
inva.sive and metastasize; tJie stroma is 
loosely arranged, there is mucli ])lcomor- 
pliism of cells and mitotic figures are 
numerous. Tlierc is mucli to commend 
sucli a classification. 

Before the recognition of ]iyjK'rj)ara- 
thyroidism as a clinical entity (.'IS), cases 
of multiple giant-cell tumors of bone were 
reported and Alexander and Crawford (1) 
summarized tlic literature up to lil27. A 
study of these cases from tlie clinical, 
pathologic, radiologic, and chemical as- 
pects reveals tliat they were nearlj'^ all 
cases of liypcrparathyroidism. JafTe (.’IS) 
deplores the tendency to label as a giant- 
cell tumor any fibrous lesion or scar in 
bone wliicli contains a few osteoclasts. 
According to him, "strictly defined, a 
solitary giant-cell tumor of bone is a true 
neoplasm which originates from mcsencliy- 
mal connective tissue and in wliicli tlie 
stromal cells and tlie giant cells show a 
close histogenic relationship. Furtlier- 
more, in sucli a tumor, one should be 
able to see evidence that the giant cells 



Fic- .S, Gross spi.’ciincii (Mnrcli lO.'JS) of tlie am- 
pulnicd fetmir followiiiK curcUciiicnt, .sliowiiic cy.sl- 
iike defect in inner aspect of liic femur. 


arc abundant, arc a signficant part of the 
histologic picture, and do not resemble 
ordinary osteoclasts." 

Tlierajjcutically, there seems to be gen- 
eral agreement that tlie benign tumors are 
usually cured by thorougli curettage or 
excision. Also it appears tliat amputation 
is agreed u])on as the treatment of clioice 
in the malignant tumors. 

WJicre amputation is impossible, as in 
tlie spine or skull, and in surgically inacces- 
sible benign tumors, roentgen irradiation 
is advocated by most of tlie conserva- 
tive autliors. Frankly, however, we cannot 
agree to sucli a broad therapeutic prin- 
cijile. We would advocate leaving alone 
a grade I benign giant-cell tumor inac- 
cessible to curettage or excision ratlier 
tlian subject it to the as yet undetermined 
hazards of irradiation. In malignant tu- 
mors (grade II and grade III, Jaffe) inac- 
cessible to excision or amiiutation, pro- 
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Tissue Changes Produced in C3H Mice 

by 50 r Whole Body Exposure^ 

A. NETTLESHIP, M.D. 

Passed Assislant Surgeon (R), U. S. Public Health Service 


S TRONG INTEREST is manifested today in 
the effects of small-dose irradiation 
on the animal body. This is because such 
exposures may be of common occurrence, 
and the cumulative action may bring 
about serious injury. Tissue and blood 
changes produced by larger doses of radia- , 
tion have been adequately described (1, 4, 
8). There appears to be general agreement 
on such points as the following; (1) The 
more sensitive tissues of the body are the 
lymph nodes and gonads; the bone marrow, 
intestinal mucosa, and skin being only 
slightly more resistant. (2) The blood 
picture is altered by radiation, and this 
alteration reflects in some manner the ex- 
tent of tissue damage. (3) The degree of 
tissue injury varies with the dose of radia- 
tion applied. (4) Partial or complete 
recovery will occur in animals which sur- 
vive the injury. (5) Histologically, high 
doses produce necrosis of cells with loss 
of functional elements and over-prolifera- 
tion of fibrous coimective tissue. 

Thus far not much attention has been 
directed toward the study of changes pro- 
duced by smaller doses of x-rays. It is not 
known, for example, what constitutes 
the threshold injurious dose for the more 
susceptible tissues, what are the earli- 
est histologic changes, or how long such 
changes may persist. Furthermore, from 
a more practical point of view, it is not 
known whether the early tissue changes 
are reflected in the blood picture. It is 
om piupose to deal with some of the thresh- 
old modifications induced in tissues and 
blood by small doses of hard x-rays. Al- 
though threshold changes are difficult to 
detect histologically, we shall describe the 

' Presented before the Radiological Society of North 
America at the Twenty-eighth Annual Meeting, Chi- 
cago, 111., Nov. 30-Dcc, 4, 1942. 


modifications which appeared to be clearly 
an effect of x-rays, presenting these on a 
time basis. 

A single small dose of x-rays may pro- 
duce significant tissue changes, inter- 
mittent exposures being to some extent 
additive. Such changes may also result 
from treatments applied locally. In order 
to study these aspects, the first step is to 
investigate the effects of a small acute 
dose applied to the whole body. 

METHODS AND MATERIALS 

Since extensive morphologic studies are 
impractical in man, experimental ap- 
proaches in animals were sought, and the 
mouse was decided ■ upon. Young adult 
male C3H mice from an inbred colony 
(maintained by Dr. J. W. Thompson, 
National Cancer Institute) were used. 
From a series of preliminary experiments 
it was found that doses of 50 r produced 
faintly detectable tissue and blood change. 
Hence 50-r doses were used in the study 
reported herein. The treatment condi- 
tions were: 200 kv., 20 ma., 0.5 mm- 
copper, 1.06 mm. aluminum filter, 105.3 
cm. distance, 8 r per minute (measured 
in air), exposure time 6.18 minutes. 

Blood counts were made and tissues 
were fixed at the following times after 
irradiation; 1, 2, 4, 8, 12, and 24 hours, 
2, 4, 7, 10 and 14 days. The blood studies 
consisted of total leukocyte and differential 
counts. Pre-experimental control counts 
were made on all animals. During the 
experiment three animals were examined 
each time a count was made and enough 
were used so that it was not necessary to 
repeat the examinations more often than 
once a week. Three animals were killed 
at each time interval for the tissues, which 
were fixed. Zenker-formol fixative and 
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hcmaloxylin-cosin stains were used ex- 
clusively. For Ihe inosl pari the following 
tissues were examined: lymph nodes, 
sternum, spleen, thymus, testes, intestine, 
stomach, lung, kidney, liver, and skin. 


RIvSUl.TS 

Ilc.maloJof’ic Piefnn': The blood changes 
observed arc recorded in Figure 1. The 
abscissas show time in days and the ordi- 
nates the nmnlier of cells in each instance. 
The, upper graph pertains to the total 
leukocyte count, the middle one to total 
lymphocytes, and the lower to total neutro- 
phils. TJic average (aritimictie mean) 
leukocyte preconnt value was 11,5.50, the 
range being 7.8.50 to 15,820, and tlic aver- 
age deviation from the mean 1 ,()40. The 
dotted line of the graph represents tlic 
level of tlie average precount value. Like- 
wise, the average lymphocjdc value was 
6,800 =5: G^IO (range 8,460 to 11,100) and 
tlie average neutrophil value was 4,550 =±= 
470 (range 2, .500 to 6,620). The levels 
for tlie average lymphocyte and neutro- 
phil values are also sliown by dotted lines 
in tlie respective graphs. 

There is evidence of an abrupt rise in all 
of the cur\'cs followed by a sharp fall. 
The leukocyte fall reaches the lowest level 
at about tlie fourtli or fifth day, and tlicre 
is an indication that a slight leukopenia is 
present during most of the period of obser- 
vation. Lymphocyte and neutrophil 
curves show more precisely what happened. 
It will be seen tliat tlie leukopenia was 
mainly or exclusively lymphopenia and 
that tile latter persisted throughout the 
course of tlie observations. Hence it be- 
comes clear tliat while tlie small dose of 
50 r, as used, will cause a fall in lymphoid 
elements of tlie mouse’s blood, the myeloid 
cells are little affected. Moreover, it is 
evident that a period of more than two 
weeks is required for recovery from the 
comparatively mild lymphopenia. 

General Histologic Changes: There was 
a brief generalized two-hour vasodilata- 
tion. The earliest discernible tissue change 
was an eosinophilia and cloudy swelling of 
the cytoplasm with poor staining of the 
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Fig. 1. Curves showing blood changes, Thcabscis- 
s.as indicate time in days and Uie ordinates the number 
of cells in each instance. 


nuclei. Upon further study, it was found 
that by staining fresh sections ivith varying 
intensity tlie relative cellular eosinophilic 
shift was always constant and that it 
occurred in all tissues. It was seen in the 
tissues fixed at one hour and its persistence 
ran a varying course depending upon the 
type of tissue, being lost at eight hours in 
spinal cord and ganglia and lasting as long 
as twelve hours in intestinal mucosa and 
bone marrow. With the disappearance of 
tlie eosinophilia, the cytoplasmic swelling 
and hyperchromia of the nuclei shifted 
to the basic side, with final return to nor- 
mal staining of all tissues at twenty-fom 
to forty-eight hours. This whole change 
was considered to be a very mild form of 
parenchymatous degeneration which re- 
turned rapidly to normal. 

Lymph Nodes and Spleen: . The one- 
hour material showed considerable swelling 
of the primitive monocytes, the accumula- 
tion of which produced wedge-shaped 
sheets of cells about the periphery of the 
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Fig. 2. A. Photomicrograph of the periphery of a mouse lymph node twenty-four hours after irradiation. 
Edema is marked; the monocytes are especially prominent, many of them lying free in sinusoids. Sinusoidal 
packing with lymphocytes is seen. Two multinucleated giant cells lie beneath the capsule. X c.115. Hema- 
toxylin and eosin stain. 

B. Higher-power magnification of a lymph node twelve hours following irradiation. Flecks of necrosis with 
polymorphonuclear leukocyte infiltration are seen. X c.275. Hematoxylin and eosin stain. 


nodes. Many of these cells became de- 
tached and were set free in the sinusoids. 
As early as four hours after treatment mul- 
tiple flecks of necrosis appeared in the germi- 
nal f olhcles, marked by small , tightly circum- 
scribed groups of polymorphonuclear cells 
(Fig. 2B). Multinucleated giant cells oc- 
curred after four hours and as late as three 
days. Due to their rapid appearance and 
since transitional forms were seen, these 
were considered to be formed by fusion of 
monocytes (Fig. 2A) for the following 
reasons. Between eight and twelve hours 
the minute necrotic foci and the edema 
tended to disappear, giving way at the end 
of this time to an increased cellularity of 
the nodes. Some of the multinucleated cells 
present at this stage contained as many as 
forty nuclei. No clear mitotic wave was 
found, although the eight-hour and twelve- 
hour material suggested an excess of mi- 
totic figures. The spleen showed changes 


similar to those in the lymph nodes, to- 
gether with an increase in megakaryocytes. 
Pigment-containing monocytes were found 
in significant numbers in the spleen and 
lymph nodes at sixteen hours. Beyond-this 
time no other histologic abnormahties were 
noted except the occasional multinucleated 
cells which persisted through the third day. 

Bone Marrow: Changes in the bone 
marrow were less pronounced and lagged 
behind those in the lymph nodes. The 
earliest well defined modifications were 
found at eight hours. Instead of flecks of 
necrosis more cells of the adult myeloid 
series than normal were found. This sug- 
gested that minimal destruction had oc- 
curred unobserved at an earlier time- 
Megakaryocytes became abundant ^ at 
twelve hours, and there was at this time 
a definite increase in myeloblasts. Some 
of the megakaryocytes showed bizarre 
nuclear configurations as late as seven 
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Fik. 3. Mucosa taken from the ileum one hour follotvitig irradiation. The edema is marked 
by the smootimess in outline of the villus and the general cloudiness of the cells. X c.l65. 
Hcmntox>'lin and cosin stain. 


days. Increased vascularity, while promi- inal conditions tliere is marked variability 
nent early, never became extensive in the in tlie mitotic activity from one seminif- 
late stages to tlie same degree as observed erous tubule to another (6). This may 
in other tissues. Tlie increased alkalinity account for the variation in histologic 
lasted as long as two to four days, and the pattern seen in different tubules. The 
megakai^mcyte abnormalities considerably following is as nearly a composite picture 
longer. Otherwise the tissue was histo- as could be gained. First, there was a 
logieally nonnal. general cell swelling as described for other 

Iletim {lower portion): Edema was tissues, with a proportional increase in the 
pronounced in the mucosa of the ileum due secondary spermatogenic cells at one to 
to tlie looseness of mucosal structure, two weeks. During the period four to eight 
Swelling occurred as early as two to four day, sgerminal cells in some of the tubules 
hours and was characterized by marked appeared ragged and pyknotic, and large 
hydropic changes in tlie inner luminal cells irregularly shaped nuclei made their ap- 
of the villi, cells lining the deeper crypts pearance (Fig. 4). Even at the most de- 
being less affected. The cell swelling pro- structive phase the majority of the tubules 
duced rounded protuberances on the villi showed normal spermatogenesis. By the 
(Fig. 3). The cells became vague in out- end of three weeks the testes had returned 
line, and acid staining of the cytoplasm to normal. 

together with poor nuclear staining were Other Tissues: No significant changes 
seen. The swelling and abnormal staining otlier than those already described were 
lasted only a short time, with a return to noted. 

normal within eight to twelve hours. No Control Tissues: None of the changes 
other significant changes were observed. described above could be found upon ex- 
Testes: In the mouse testes under nor- amination of adequate control materials. 



January 


68 


W 









m 

.fvfC'fj.-vJ J*-! ‘- ' i 




iW9^ 
' ># 



It* 







itvCtoss/"^"3,t\cul 


. i„. 

• • n? secon'i®’^ cm^'«S- 

, wetvty-^“Tvie gto'iP ° wte verV 

:c6o:^.Lav atnot'S 

. laW 


66'iy^ 

andt^" 


* ■■ Se^^'fSS^ “' ”' ..e •■.«?«:'>< ‘■“"' ' . *^1 - *e 


s3°^££t3:£'*'' 

^•. .Sf,\esWo^vsa 


ft- 


tVvei 


veefe; 


The 


ilardy ' 
d” ^ 

ftgutes- 


\toUe 


In 


nssue D’^f .^tute . 


irast 


4 o''‘I..,„an4“_* 


top 


tw 


ibhVe ^ 


&^V' 


■DtSCt 


■£t&at^ce^^;^osesoi .„wral Di^ „to..erei®-. _ ^a 


an^ 


as 

a't 


ci:?E-sSs5-iS. 

sst.V55^ 

“••S’»“2'S|y.S 'i:“"Isrf3-*t.>’ 

rante<^.„ ^-b ^^a_^abara a^ tna^^ satne^S^ ^ete 




canted u, ^7 cvtoP^^^T re eosino- 7;^abata at- tnat-- ^atne 

•s^iss^x-r-S’ls tsssk£‘:tL^: 

Stt* » ^ *e =* cell outW *e 

i-itia Oi i„^tV ti'- ,„t. ^ _,itn 




int<i 
oi 


p\u^a 

an^ 7at seen Tbcb ^^7\d a 

to 


io tie oo-r «o« 

«oot- 2lx ^ teWt ti®o- 

notsoP^,4at -_^^ greater 


t, tvodes 

OC' 


Tbe 
rad^o’^^' 


occnm 


datafS ;^gPitntnD 


and 

curtenee 


oi 


a" 


ppate 


cpl^c: 


•yi\'J 


Vol. IJ 


Tissuic CiiANUics PkoinJCKi) iiYoO u Whom; Bodv Kxposurb 


69 


sistaticc of hone marrow, logellier with an 
excess in nniuher of n(hilt forms, is not 
unlike Uie fimlinijs obtained with higlier 
dosages (‘O' If- i*'^ of interest tJiat, despite 
absence of histologic evidence of abnor- 
mality in the lymphoid tissues after one 
week, functionally there still existed a 
lymphopenia. 

Altliough previous writers have spoken 
of early edema of intestinal mucosa follow- 
ing irradiation, their rcjjorts have referred 
to results obtained witli larger dosages 
(200 to -100 r or more), and Uiey have 
shown that the strongest modifications 
occurred at four days (2). WiUi the small 
dose of .oO r ;iscd here, tlie effects (slight 
swelling and oosinophilia) were most pro- 
nounced at four to eight hours, tlie return 
to normal being rapid. This suggests 
tliat the duration of Uie injur)' varies 
\ritli tlie dose, tliat is, with the amount of 
injur)'. 

Certain sections of the seminiferous 
tubules showed moderate destructive 
cliangcs. The variation in racliosensitivity 
of the spermatocytes, as well as the de- 
struction of Uie basal cells, has previously 
been described (3, 9). The destructive 
clianges, Uiougli never great, increased 
steadily over a jieriod of twenty-four to 
forty-eight hours and required several days 
to disappear completely. 

In conclusion, it is clear that distinct 
and definite histologic damage is pro- 
duced by acute doses of 50 r applied to the 
whole body of Uie mouse. Furthermore, 
it is clear Uiat, for Uie most part, Uie tissues 
showing the greatest sensitivity to large 
doses of radiation are Uie only ones 
histologically affected when small doses 
are used. 

SUMMARY 

1. Whole body exposure of C3H mice 
to 50 r of hard x-rays produced the follow- 
ing tissue changes : 

(a) Swelling and eosinophilic staining 
of the cell cytoplasm with reduced nuclear 
staining; later slight hypercliromia of the 
cell and nucleus ; final return to normal. 

(5) Destruction of cells within the lymph 


node follicles, followed by a mild hyper- 
plasia. 

(c) Altered blood picture consisting of a 
niomcntaiy leukocytosis turning within 
eight to twelve hours into a mild but per- 
sisting lymphopenia. 

((/) Reduction of mitotic rate and de- 
stiuction of spcrmatogenic cells, with slow 
return to normal. 

2. Since Uiese clianges represent only 
.small deviations from the normal, Uiey 
may be regarded as threshold irradiation 
effects. 

3. The various effects appear at differ- 
ent limes and last for varying periods. 

4. Changes in Uie blood picture appear 
to follow closely the onset of damage to 
hemopoietic tissues but to persist beyond 
Uie period of hemopoietic tissue damage. 

5. The eAodence presented indicates 
Uiat a lymphocyte count of the peripheral 
blood will give evidence of Uireshold tissue 
injuiy due to irradiation, whereas the 
leukocyte or neutrophil count would prob- 
ably fail to reveal it. 
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Determination of the Position of Calcium Deposits and 
Foreign Bodies from Stereoscopic Films Without the 
Use of a Viewing Stereoscope’ 

MAJOR SAM LEVI, M.C., A.U.S. 

M axv phhsoxs have a poor sense of relationship to the object-film distance 
stereoscopic perception. For these (Fig. 1). This relationship is expressed 
persons localization of the depth of a by iJie curves in Figure .3. The geometric 
given shadow may be inijjossiide by the equation for Figure 1 is derived as follows: 
usual meUiod of viewing stereoscopic roent- Wlicrc — tube shift, T = target, 
genograjus. In such cases fluoroscopic O — object, .Si5o = shadow shift, F = 
methods may help. In some locations, film, since TiOT« and S 2 OS 1 are similar 
however, shadows are not easily studied triangles, 

7 -/ 

T 
Tz 

Fig. 1. 

7; 

T 
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Fig. 2 . 




fluoroscopically and in some instances 
they are not of sufficient density to be 
localized by tliis means. It would appear, 
therefore, that a method for determining 
depth by actual measurement on tlie 
stereoscopic roentgenograms would be of 
value to persons with poor stereoscopic 
perception. It would be of interest, also, 
to others who might wish to check the 
accuracy of their observations. 

When we examine the well known basic 
principles of stereoscopy, we find that if 
the tube shift and the target-film distance 
are eonstant, the image shift bears a direct 

' Accepted for publication in June 1943. 


S,S2-T,T2--0F-.T0 
_ „ _ FiFo X O F 

Substituting: 

^ ^ T,T2 X OF 
~ "TF-OF ’ 

shadow shift = 

tube shift X object-film distance 
target-film distance — object-film distance 

It should be noted that when the objects 
are not in the line of the central ray, the 
same formula wiU apply (Fig. 2). 

1 
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By utilizing a number of different ob- 
ject-film distances, the corresponding 
shadow shifts may be calculated. These, 
when plotted on co-ordinate paper, pro- 
duce the curves shown in Figure 3. 

Because all images move during stere- 
oscopy, the actual shift of an object cannot 
be measured unless a known base line is 
drawn on the films. The distance from 
the top of the table can be measured, and 
a shadow known to be on the table, such 
as the number (or caption), will have a 
definite displacement for this measured 
distance, provided it is left undisturbed 
between exposures. By referring to the 
proper cun^e on Figure 3 the caption shift 
for that particular table top-film distance 
is obtained. A line is drawn perpendicular 
to the direction of the tube shift, from a 
chosen point on the caption to a point 
beyond the shadow. The distance between 
the shadow under study and this line is 
measured on each film. The lesser inter- 
val is subtracted from the greater. The 


relative shadow shift is thus determined. 
Then, by adding the caption shift to this 
(determined from Figure 3, because the 
caption-film distance is known), the abso- 
lute shadow displacement is determined. 
Referring back to Figure 3, the object- 
film distance is obtained. Subtracting 
the table-film distance, the distance of 
the shadow being studied from the table is 
determined. Since a given surface of the 
body has been placed on the table, the dis- 
tance thus determined is the depth be- 
neath that surface of the body at that 
point. 

For example; given a table-film dis- 
tance of 5 cm., a target-film distance of 36 
inches, and a tube shift of 3 inches, it is 
desired to learn the depth of a bit of cal- 
cium in a pair of stereoscopic roentgeno- 
grams (Figs. 4 and 5). From Figure 3 a 
table-film distance of 5 cm. yields a shift 
of the caption of 4.3 mm. This is the 
caption shift. 

Drawing a line (a) perpendicular to the 
caption, we obtain the apparent shadow 
shift by subtracting the lesser from the 
greater value (4.5 — 4 = 0.5 cm. or 5 mm.). 
By adding the shift due to table-film dis- 
tance (caption shift determined above), 
the absolute shadow shift is determined 
(4.3 -b 5 = 9.3 mm.). Referring to the 
chart we learn that a shift of 9.3 mm. rep- 
resents a depth of 10 cm. By subtract- 
ing the table-film distance of 5 cm., the 
object being studied is thus shown to be 
5 cm. from the surface of the skull touch- 
ing the table. 

If the object is dense enough to be seen 
when the films are superimposed, the 
method can be simplified by superimposing 
the captions and then measuring the dis- 
tance between the shadows on the two 
films directly. Then, by referring to Ae 
curve and adding the table-film factor (in 
this example 4.3 mm.), the object-filin 
distance can be immediately determined. 

It must be remembered that this is only 
true if the caption was placed 07V the table 
a 7 id not moved between exposures. In n 
general way, if extreme accuracy is not 
needed, the actual depth of the object 
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on the caption-sujicnniposcd films is one 
centimeter for every millimeter of shift. 
If we desire to learn Uie distance of the 
calcium from the midline, we can super- 
impose tlie sella turcica shadows on tlie 
lateral projections and measure tlie image 
shift. The answer in millimeters equals 
tlie number of centimeters from tlie mid- 
sagittal plane. 

By measuring tlie relative shift of any 
two shadows on the films, we can deter- 
mine the relationship of tlie objects they 
represent. The magnitude of error will 
be detennined entirely by tlie care with 


which the measurements of small displace- 
ments arc made and tlie accuracy with 
which tlie perpendiculars are drawn. 



SUMMARY 

A metliod for measuring depth from 
stereoscopic films is presented which re- 
quires only a common centimeter ruler. 
It should be of serxdce to anyone who 
Mushes to check the accuracy of his stereo- 
scopic perception, and to all who have poor 
stereoscopic vision. 



CASE REPORTS 


Traumatic Serous Cyst of the Lesser 
Omentum^ 

MILTON BIRNKRANT, M.D. 

Assistant Surgeon (R), U. S. Public Health Service 

Primary cysts of the omentum are no- 
tably infrequent. Horgan (1), in a review 
of the literature up to 1935, found but 97 


in a period covering twenty-three years. 

The etiology of serous and hematogenous 
omental cysts is obscure, though there are 
many theories (Guernsey, 3). Occasion- 
ally a hematogenous omental cyst is pre- 
ceded by trauma, but this is the exception 
rather than the rule. Serous omenta! 
cysts have been variously interpreted as 
congenital, lymphogenous, and inflamma- 
tory in origin. 



Fig. 1. January 1939, five days after injury. The colon is filled with gas and the transverse arm is at 
level of the third lumbar vertebra, a normal finding. . 

Fig. 2. January 1939, twenty-two days after injury. The barium clysma shows a depressed transverse co > 
with diffuse opacity above, produced by an extrinsic mass. 


acceptable cases. Echinococcus cysts are 
most frequent. Dermoid, lymphogenous, 
serous, malignant, and traumatic blood 
cysts are also reported. Berger and 
Rothenberg (2) found but three omental 
cysts in the records of the Jewish Hospital 
of Brooklyn, a 660-bed general hospital, 

1 From the Private Service of Dr. Phillip Miller and 
the Radiological Service of Dr. Milton G. Wasch, 
Jewish Hospital. Brooklyn, N. Y. Accepted for publi- 
cation in June 1943. 


In view of our experience, the case re- 
ported by Gooding (4) in 1887 is of specia 
interest. He described a serous cyst of the 
greater omentum “whose origin was ob- 
scure but which might have been due to a 
severe blow sustained some months^ be- 
fore.” On the assumption that Goodings 
case was a traumatic serous omental cyst, 
the one here reported is the second in the 
literature. 
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M. 0., a 'i.'J-ycar-oId while male, a carpe.iiter, was 
achniltcd to llie liospilal in Jannary in;i!). Tliirt.v- 
six hours previously, while workiiiK ou a scaffold 
which Rave way, he and his associate fell a distauee 
of -1 feet, slrikiuR a pile of bricks. Siimillaucously 
the elbow of the assistant struck the ])alicul's abdo- 
uicu with considerable force. He iiiuuediately 
experienced cpiRastric pain, soon followed by severe 
abdominal colic and persistent vomitiiiR. 

On physical examination the patient appeared 
dehydrated and in obvious i)ain. He had a tem- 
perature of 100'’ 1ml pulse, respiration, and blood 
pressure were normal. Abdominal palliation re- 
vealed a (incstionable mass in the left upper cpiad- 
ranl with associ;ited resistance and tenderness. 
Except for the abdominal fmdiiiRS, physical ex- 
amination was ne.Rativc. 'I'lic white blood count 
raiiRcd from ll,2.'it) to lO.-l.ol), with from 70 to S5 
per cent polymoriihonnclear leukocytes. Several 
examinations of the urine were ncRative. 

There was Rradual abatement of the abdominal 
pain, and the vomitiiiR. which had been persistent, 
slowly subsided. The condition then remained 
stationarj' until the ciRhtcenth day, at which time 
there was an acute recurrence of abdominal pain 
and vomitiiiR. The abdomen increased in size 
despite the fact that there had been a considerable 
loss of weiRht. The abdominal wall was tense and 
distended but not rigid. 

A rocntRcnoRram of the abdomen (Fig. 1), taken 
five days after injury, revealed a Ras-distended 
colon with the midporlion of the transverse colon 
overlyiuR the third lumbar vertebra. A barium 
enema (Fig. 2) seventeen days later showed the 
transverse colon at the level of the lumbo.sacral 
articulation. It was concave upward and the 
haustral markings were lost. There was a diffuse 
homogeneous opacity in the ujipcr abdomen. The 
findings were interpreted as indicating an extrinsic 
mass depressing the transverse colon. 

A laparotomy was performed by Dr. Louis Berger 
two days following tlic enema study. On opening 
the peritoneal cavity several ounces of free sanguine- 
ous fluid were observed. The upper abdomen was 
entirel}' filled by a large round encapsulated mass, 
which compressed the stomach and displaced it 
fonvard. Thromboses in the smaller vessels of the 
gastric branches of the sjilenic and the left gastro- 
epiploic veins were present. The gastrocolic omen- 
tum was thickened, hemorrhagic, and infarcted. 
It formed the anterior wall of the tumor, which was 
identified as a cyst of the lesser omental sac. A 
needle was introduced and .5,000 c.c. of straw- 
colored fluid were withdrawn. The cyst collapsed 
and the walls were niarsupialized. 

Microscopic examination of the contents of the 
t^st was negative for chylous fluid. The total 
lipid content of the fluid was 7G4 mg. per 100 c.c. 

A biopsy specimen from the greater omentum 
revealed extensive areas of extravasated blood and 
many markedly engorged blood vessels. Through- 
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Fig. 3. May HM.3. Barium enema now reveals a 
normal trairsvcrsc colon. The transverse arm is no 
longer depressed, and the haze overlying the upper 
abdomen is not pre.sent. 


out the tissue there was an infiltration by small 
round and large inoiionuclcar cells. Some eosino- 
phils and polyinorphonuclear leukocytes were also 
observed. The conclu.sion of the pathologist was 
that the omenluin showed a chronic inflammatory' 
reaction with a degree of acute activity. 

The patient made an uneventful recovery' and has 
been oltservcd over a period of four and one-half 
years. Roentgen examination in 1943 revealed 
the transverse colon in norftial position with return 
of the liaustral markings (Fig. 3). The opacity in 
the upper abdomen formerly' noted had entirely' dis- 
appeared. There were no sy'mptoms related to the 
former illness and the physical examination was 
negative. 

COMMENT 

The importance of roentgenographic 
studies of the gastro-intestinal tract as an 
aid in the diagnosis of omental cyst has 
been previously emphasized by Lahey and 
Eckerson (5) and Krupp (6) . 

The history, radiological, operative, and 
pathological findings in this case indicate a 
traumatic serous cyst of the lesser omen- 
tum. One may speculate on the possibility 
of a pre-existing small simple serous cyst. 
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iSIUt.TIl'I.tC MVI!L0MA I'IRST DiSCOVIvRKD IN TIIIC MANDinUJ 


(lisonscs luid hi 1028 uiulcnvenl liystercctoinj' for 
fibromyonmtn. She. Avns well tlevelopcd and well 
nourished, with no reniarkahle hndiiiKS aside from 
(he swelling and (tnnor fonnalion, 4.0 X 5.0 cm,, 
over the alveolar jirocc.ss of the lower left jaw. The 
pulse and rcsiiiralory rates were, within normal limits 
and there was no fever. 

llciuatological survey disclosed erythrocytes 
•1,220, 000; hemoglobin l.'l gm. per 100 c.c. of blood; 
total leukocytes 0,.o00 (polymorphonuclear neutro- 
philic Icukocytc.s oO, lymphocytes ,’58, monocytes 8, 
noinnnntnrc or [ilasma cells). Attcmiits were made 
to demonstnitc Jlcnce-Jones protein, hut the tests 
were all negative. The sedimentation rate by the 
method of Westergren was n't mm. and 00 mm. for 
the first and second hours, respectively. Serum cal- 
cium, .senim phosphate and serum jihospliatase were 
within normal limits, Detennination of (ilasnia 
proteins gave no evidence of hyperproteincmia. 
Tlie Kline test on the iilood was strongly jiositivc 
(four plus). 

X-ray examination of the jaw disclosed a large, 
sharply defined, circnmscribed area of decreased 
density, involving the greater part of the body of the 
left mandible, c.xtcnding from the .sym|)hysis to tlie 
angle, with only a thin .shell of bone remaining at 
the margin of the tumor (Fig. 1). Tlicre w.as no evi- 
dence of new bone formation. X-my studies of the 
long bones, ribs, stenmm, pelvis, and vertebrae 
showed no evidence of similar lesions. Roentgeno- 
grams of the .skull revealed minute, punched-out 
areas in both parietal bones, tlie largest of thc,se 
measuring 3.0 mm. in diameter. The .x-raj* inter- 
pretation was multiple myeloma involving tlie left 
side of the mandible and cnanium. 

The ca.se was the subject of a conference in the 
Tumor Clinic and a biop.sy study was recommended. 
Tissue was obtained from the area of involvement 
through the bed of the previoush' extracted tooth 
in the left molar region. Macroscopically the 
material was gray-red and rather soft. i^Iicroscopic 
examination of sections disclosed tissue made up 
largely of plasma-type cells with a loose cord-like 
and alveolar arrangement, with thin separating 
strands of fibrous connective tissue. There were 
occasional remnants of bone but no evidence of new 
bone formation. The tissue contained scattered 
small blood spaces lined with endothelial cells. 
The plasma-type cells were pol 5 'gonal and rounded, 
showing fairly abundant deep pink cytoplasm with 
hematoxylin and eosin stain. The nuclei were 
rather large, rounded or oval, and eccentric in posi- 
tion within the cells. Tlie chromatin was deeply 
hyperchromatic and arranged in blocks forming a 
cartwheel pattern, radiating toward the center. 
Very occasional mitotic figures were observed 
(Fig. 2), Diagnosis: Myeloma, plasma-cell type. 

After the diagnosis was established, deep x-ray 
therapy with 200 kv., 50 cm. distance, filtration of 
0.5 mm. copper and 1.0 mm. aluminum, was insti- 
tuted, 200 r being given daily, alternately through 
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Fig. 2. Biopsy specimen of tumor in mandible, showing 
plasma-type cells. X c. 500. 


two portals, 10 X 10 cm., for a period of fourteen 
days, for a total dosage of 2,200 r. The pain and 
swelling gradually subsided after 1,500 r had been 
administered. At the completion of the first series 
of treatment the face appeared normal and there 
was no swelling, pain, or tenderness in the mandible. 
The patient had no complaints. Roentgeno- 
grams of the mandible showed no reformation of 
bone. 

The patient was seen at regular intervals and there 
was no recurrence of the lesion for eighteen months. 
Roentgenograms taken meantime showed no change 
in the area of decreased density in the mandible, 
but films of the skull revealed a gradual increase 
in size of the punched-out areas of rarefaction pre- 
viously observed in both parietal bones, with 
numerous new such areas occurring throughout the 
cranial vault (Fig. 3). Roentgenograms of all other 
bones of the body were negative. Frequently 
repeated tests for Bence-Jones protein were also 
negative. Hematological surveys disclosed no 
changes in the blood picture. The patient has 
gained thirty pounds in weight, has a sense of well 
being, and is without complaints. 

This case has been reported for two 
reasons: The first is that, to our knowl- 
edge, it is the first recorded example of 
multiple myeloma originating in the man- 
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dible, which must now be considered in the 
differential diagnosis of cystic tumors of 
the jaw. The second is to emphasize the 
fact that physicians as well as dentists 
should take biopsies of every non-infiam- 
matory lesion of the gums, alveolar proc- 
esses, and jaw bones. Because this type 


trolled with deep x-ray therapy, with 
subsidence of swelling and complete re- 
lief of pain and tenderness. 

4. The patient is living and in good 
health with no subjective complaints two 
years after the lesion was first manifest.^ 

5. The importance of biopsy examina- 



Fig. 3. Lateral roentgenogram of skull, taken sixteen months after x-ray 
treatment. The bony defect of the mandible has not been filled in. Multiple 
punched-out areas in the skull are shown. 


of tumor is relatively sensitive to radia- 
tion, great local benefi.t can be obtained, 
and we believe the life of the patient can 
be prolonged to an appreciable extent by 
means of properly administered courses of 
deep x-ray therapy to the involved areas. 

CONCLUSIONS 

1. A case of multiple myeloma is de- 
scribed, with discovery of the characteris- 
tic lesion in the left side of the mandible, 
with minute, punched-out areas in the 
parietal bones. 

2. Biopsy examination of the mandible 
disclosed myeloma of plasma-cell type. 

3. The lesion in the mandible was con- 


tion is stressed in the diagnosis of nom 
inflammatory lesions of the mouth and 
jaws. 

Laird Memorial Hospital 
Montgomery, West Va. 
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Tabetic Arthropathy of the Hip’ 

CAPT. IRVING WOLIN, M.C., A.U.S. 

Station Hospital, Camp Boalo, Calif. 

Tlie following report of a Charcot hip is 
submitted because the roentgenograms 
afford an oiiporlunity of observing the 
progress of tJic disease from a very early 
stage up to the phase of complete disorgatii- 


bruisiiig her left thigh. Since this injury she had 
been unable to sustain her weight on the left leg, 
because of instability. The limb was painle.ss. 
She had had tabes dorsalis for twenty-six years, 
with ataxia and frequent attacks of lightning pains 
in the extremities. There had been one miscarriage. 
Othenvise the history was not significant. 

Examination revealed an inversion deformity of 
the left lower extremity with I'/j inches of shorten- 
ing. The greater trochanter was above Nelaton’s 
line External rotation and abduction of the left 
hip could not be performed because of a bony block, 



Figs. 1 and 2. Fig. I (left) shows the hip after reduction following the patient’s first admission. Fig. 2 (right) 
shows extensive ossification of the joint capsule, eight months later. 


zation of tlie joint. WHiilc this condition 
has been described frequently in the litera- 
ture, ver}^ few roentgenograms have been 
presented showing tlie disease before ex- 
tensive destruction has occurred. Fergu- 
son (1) shows a film of a very early Charcot 
knee revealing some detritus in tlie joint 
and slight bony condensation. In the case 
described below no roentgenologically de- 
monstrable destructive clianges in the bone 
were present at the initial obserx^ation. 

G. B., a white female 57 3 ’ears old, was admitted 
to Michael Reese Hospital, Chicago, on July 13, 
1936. She stated that four weeks previously' she 
had su ddenly suffered a dizzy spell and had fallen, 

* Accepted for publication in July 1943. 


but muscle spasm, pain, and tenderness were absent 
despite marked swelling and ecchj'mosis in the left 
groin. The telescoping phenomenon was easily' 
elicited. 

The pupils were unequal in size and non-reactive 
to light. The knee and ankle reflexes were absent. 
Position sense was absent in the toes. The upper 
extremities showed no motor or sensory disturb- 
ances. 

The general examination was negative except for 
moderate emaciation. 

The blood Wassermann reaction was negative, but 
the Kahn reaction xvas 3 plus. Roentgenograms 
made on the date of admission revealed a dislocation 
of the left hip, but there was no apparent involve- 
ment of the articular surfaces. 

The following day reduction was easily accom- 
plished, without anesthesia, by gentle traction on the 
flexed hip, followed by abduction and external rota- 
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Fig. 3. Roentgenogram made Aug. 31, 1937, showing 
complete disruption of the architecture of the femoral 
head and a portion of the neck. 


tion. Figure 1 shows the hip reduced, the radio- 
logical picture being that of a normal joint. 

A spica cast was applied. Six weeks later the 
cast was bivalved and the patient went home, Aug. 
23, 1936, wearing a posterior shell. She returned to 
the hospital six days later, stating that she had got 
out of her cast and tried to walk, and her hip had 
again “slipped out of place.” General anesthesia 
with ethylene and ether was required for reduction 
of this recurrent dislocation. A cast was again ap- 
plied and was worn for three weeks; it was re- 
placed by a brace which prevented hip rotation but 
allowed flexion and extension. The brace was worn 
for six months. On March 24, 1937, the roent- 
genogram (Fig. 2) revealed normal position of the 
femoral head, with good articular space, but ex- 


tensive ossification of the joint capsule. The pa- 
tient then declined to wear her brace any longer. 
She was not seen again till Aug. 30, 1937, when she 
stated that four days previously her hip had spon- 
taneously “slipped out” again. She had an ever- 
sion deformity with I'/j inches of shortening, and 
roentgenographic examination (Fig. 3) made at 
Michael Reese Hospital was reported as follows; 
“There is complete disruption of the architecture 
of the femoral head and a portion of the neck. A 
small fragment of head still remains present in the 
acetabular fossa. Scattered about it, and far above 
and below the joint, there are numerous fragments 
of newly formed bone which are distributed irregu- 
larly above and below the sharply demarcated base 
of the old femoral head. The proximal end of the 
femur at this sharply demarcated edge is dislocated 
superiorly and makes no contact with the acetabular 
fossa. The findings are those of a Charcot hip.” 

The patient refused further treatment. 

COMMENT 

The serial roentgenograms show the 
progress of this case of tabetic arthrop- 
athy. This is the only case as far as the 
writer can determine in which films are 
presented showing a Charcot joint in so 
early a stage. Whitman’s (2) statement 
that the disease is sometimes caused di- 
rectly by injury but that the predisposing 
cause is the loss of protection due to the 
hypotonicity of the muscles is apparently 
well verified in this instance. 
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Eldwin Roy Witwer, M.D. 


It is a trite saying that the Jionor should 
seek tlic nian, not tlic man Ute lionor. In 
the elevation of Dr. Eldwin Roy Witwer to 
die presidency of the Radiological Society 
of North America there can be no doubt 
tliat tlie man was chosen for the honor. 
Inasmuch as this oflicc carries witli it not 
onh' lionor but responsibility and hard 
work, tlie selection of Doctor Witwer is 
especially fortunate, as he is singularly 
well equipped for the position by training 
and natural endowments. The e.xccu- 
tives of the Society w’ho have worked with 
him in committee know of his genius for 
organization and management, as well as 
his untiring zeal. They have seen the 
excellent scientific exhibits jiroduccd dur- 
ing liis five years as cliairman of the com- 
mittee having that matter in charge. A 
proper appreciation of his accomplish- 
ments, however, can be had only by those 
who have seen him in his daily activities 
during years of association. 

Doctor Witwer has become an important 
fixture in the Detroit Roentgen Ray and 
Radium Society. A past president, he has 
been re-elected secretary-treasurer for fif- 
teen years. This annual draft is a tribute 
to his ability and willingness to sen'^e with 
no thought but the need of doing the job. 
He has been an important cog in the affairs 
of local and state medical organizations 
and is at present secretary of the Wayne 
County Medical Society and a counsellor 
of the Michigan State Medical Society, 
•^kmong his numerous duties has been 
service on legislative and hospitalization 
committees and as liaison agent between 
fay and military organizations. Of ex- 
ceptional merit is his work as chairman of 


the Wayne County Medical vSociety pro- 
gram committee, which has produced 
excellent programs with outstanding 
.speakers. 

Eldwin Roy Witwer was born in Huron 
Count}% Ontario, Aug. 23, ,1890. His 
family early moved to Michigan, where he 
was educated in the public schools. For 
premcdical training he attended Valparaiso 
University, and in 1914 received tlie degree 
of Doctor of Medicine from tlie Detroit 
College of Medicine and vSurgery, now 
Wayne University. 

After his graduation. Doctor AVitwer 
went to Harper Hospital in Detroit, spend- 
ing several years in the patliology labora- 
tor}' of Dr. Plinn F. Morse. In 1920, after 
a course of special study in Cook County 
Hospital, he entered upon his radiological 
career as roentgenologist to the Charles 
Godwin Jennings Hospital in Detroit. In 
1927 he became associated with the firm of 
Dr. Wm. A. Evans and Dr. Lawrence Rey- 
nolds in the practice of radiology, and now 
occupies tlie positions of radiologist at 
Harper Hospital, attending radiologist at 
Cottage Hospital and Marine Hospital, 
and consulting radiologist to Charles God- 
win Jennings Hospital and Children’s 
Free Hospital. 

Doctor Witwer has contributed numer- 
ous articles to the literature of radiology 
and has made frequent presentations and 
participated in many discussions at society 
meetings. Though his professional activi- 
ties have been unusually great, he has 
found time for furtherance of fellowship 
and has gone through the chairs of the 
Blue Lodge of Masonry and attained his 
32nd degree. 
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His chief hobby is fanninjj, in wliicli lie 
shows a proficiency comparable to liis 
medical skill. His registered ]\'rcherons 
arc liis jiride and joy, and he combines the 
instinct of tlie traditional pioneer farmer 
witli tile, latest ideas in modernization. 
Outings at the Witwer farm and the hos- 


pitality of the Doctor and his charming 
wife are memorable to many Detroiters. 

The Radiological vSociety of North 
America could not have inade a more 
happy choice of leader during this trying 
war year. Doctor Witwer’s many friends 
join in wishing him all possible success. 

E. Walter Hall, M.D. 


The Cumulative^Index 


The progrc.ss of scientific medicine in 
Nortli America has been called one of the 
phenomena of this as well as the last cen- 
hiry. Today the world recognizes this 
progress in many ways, by increasing refer- 
ences to American medical publications, b}-^ 
increasing mnnbers of exchange professor- 
ships and scholarships, and above all by 
an increasing regard for American medical 
research. The Director of tlie Medical 
Department of the British Council, Dr. 
N. H. Jones, recently wrote of “tlie con- 
siderable respect tliat many of us here have, 
not only for American medical literature, 
but for the remarkable lead that America 
has given to tlie rest of the world in cver>’’- 
thing pertaining to medical bibliograph)’" 
and medical librarianship.” 

It is tlierefore quite timely to notice tlie 
publication of our own Society’s Cumula- 
tive Index, an index covering volumes 1 to 
39 of Radiology, for tlie years 1923-1942. 

The material covered by the Index em- 
braces the entire field of x-ray and radium, 
through original articles as well as abstracts 
from a uade variety of journals, botli for- 
pgn and domestic. A highly informative 
introduction is followed by almost 400 
pages of text. Authors and subjects are 
listed in simple alphabetical order in a 


single index. Numerous subheadings and 
cross references are employed. Refer- 
ences include original papers, case reports, 
abstracts, obituaries, liook reviews, meet- 
ings and reports of tlie Radiological So- 
ciety, Bulletins of tlie American College of 
Radiology', and miscellaneous items of 
scientific interest which have appeared 
in the pages of Radiology. 

The actual style of the entries is in ac- 
cord witli that used by tlie Quarterly 
Cmnulative Index Mcdicus, than which 
there is probably none better. Tlie format 
is similar to that of R_adiology, and the 
thickness equivalent to about two and 
one-half issues of tlie monthly journal. 

In everyday work, in consultation prac- 
tice and, above all, in preparing manu- 
scripts, the value of a good cumulative 
index is beyond description. The Society 
is to be congratulated on completing the 
good work, and the Editor and his staff 
complimented on getting it out, despite the 
distractions of war and the difficulties of 
present-day publication. This “rich store- 
house of radiological information’’ ivill 
soon be in every medical library and, 
probably, in most radiologists’ offices. 
It is to be hoped that the demand will not 
exceed the supply available. 

L. Henry Garland, M.D. 




RADIOLOGICAL SOCIETY OF NORTH AMERICA 


TWENTY-NINTH ANNUAL MEETING, CHICAGO 
Dec. 1-Dec. 2, 1943 


The Tweiity-NtiiUi Aiuuml Moeliiij; of tiie l^adio- 
logical .Society of North Aiiterica, held at the Drake 
Hotel, Chicago, Dec. 1 and 2, 11)515, was limited to 
executive sessions, tlic scientific sessions, refresher 
courses, and exhibitions having been cancclctl at the 
refiucst of tlic Ofiice of Defense Trnnsijorlation. 

The meeting convened Wednesday morning, Dec. 
1, lOl.'l, when tlic oflieial gavel was |)rcsentcd to 
Dr. Robert S. Stone, Prcsi<lcnl, by j3r. Lewis G. 
.Allen, Chairinan of the Hoard of Directors. Doctor 
Stone responded and expressed the regret of the 
officers that the usual type of meeting had been 
canceled because of the patriotic desire to help al- 
leviate the travel and hotel situation. 

Doctor Stone then reported that prior to the 
cancelkition of the scientific se.ssions he had ar- 
ranged an excellent program and that the papers 
would be read by title. Thc\’ thus became the 
property of the Society and would be published in 
Raoio[.ogy, where all members would have the 
opportunity of reading them; the various essayists 
had been notified of tliis procedure and the [lapcrs 
were now due at the Editorial Office. 

A quorum being present, an executive session was 
held and the usual business of the Society was trans- 
acted. Reports of the officers were presented and 
approved. These will subsequently be publi.shcd 


and copies sent to the members. The following of- 
ficers were nominated and unanimously elected: 

President : Eldwin R. Witwer, Af.D. 

President-Elect: Lewis G. Allen, M.D. 

1st Vice-President: Edgar P. McNamee, M.D, 

2d Vice-President; Hcddy .S. Shoulders, M.D. 

:id Vice-President; Zoe .A. Johnston, M.D. 

.Secretary-Treasurer: Donald .S. Childs, M.D. 

librarian: Howard P. Doub, M.D. 

Mcndier of Hoard of Directors: Davis Spangler, 
M.D. 

In the evening the customary banquet was held 
and, while the attcndajicc was small as compared to 
former years, the spirit of good fellowship was un- 
diminished. Doctor Stone's presidential address 
was timely and interesting. It is hoped that it 
may be publi.shcd later so that all may enjoy it. 
It was announced that honoraty membership had 
been conferred on Dr. Charles G. Sutherland and 
that his Diploma had been sent to him. The newly 
elected officers were introduced and the Pfahler 
gavel was presented b)' Doctor .Stone to the new 
president, Dr. Eldwin R. Witwer. In his response 
Doctor Witwer pledged that every effort would be 
made to arrange a meeting for next year unless the 
war situation is such that it is not feasible. 






RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note . — ^Wjll secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
ham DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois Slate Medical Society, Section on Radiology . — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago, 


Radiological Society of Norik America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D,, Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N, Michigan Ave., Chicago, lU. 

Section on Radiology, American Medical Association . — 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 


ABKAHSAS 

Arkansas Radiological Society. — Secretary-Treasurer, J. 
S. Wilson, M.D., Monticello. Meets every three 
months and annually at meeting of State Medical 
Society. 


CAUTORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D,, University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Donald R. Laing, M.D., 65 N, 
Madison Ave., Pasadena. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary-Treasurer, L, Henry 
Garland, M.D., 450 Sutter St., San Francisco. Society 
meets annually during annual meeting of the California 
Medical Association. 

San Francisco Radiological Society. — Secretary, Sydney 
F. Thomas, M.D., San Francisco Hospital. Meets 
monthly on third Thursday at 7 •.45 p.m., in Toland 
Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 

CONNECTICUT 

Connecticut Stale Medical Society, Section on Radiology. 
— Secretary-Treasurer, Max Climan, M.D., 242 Trum- 
buU St., Hartford. Meetings bimonthly, on second 
Thursday. Place of meeting selected by Secretary. 

FLORIDA 

Florida Radiological Society. — Acting Secretary, 
Walter A. Weed, M.D., 204 Exchange Building, Orlando. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furey, M.D., 6844 S. Oglesby Ave. Meets at the 
Palmer House, second Thursday of October, No- 
vember, January, February, March, and April. 


INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 


IOWA 

The Iowa X-ray Club . — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKT 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monfily 
on the second Wednesday, at the offices of the various 
members. 

MAHFLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St. 
Meetings are held the third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to Ma^ 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roenlgenologisls. — -Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Bidg,, Detroit, Meetings quarterly by announcement. 


MINNESOTA 

Minnesota Radiological Society. — Secretary, John P. 
Medelman, M.D., 572 Lowry Medical Arts Bldg., St. 
Paul. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City.—- Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists . — Secretary, FaulC. 
Schnoebelen, M.D., 462 N. Taylor Ave. Mee^ od 
fourth Wednesday of each month except June, ju'y< 
August, and September, at a place designated by tn 
president. 

NEBRASKA 

Nebraska Radiological Society. — Secretary, F. L. Siai' 
ends. M.D.. 1216 Medical Arts Bldg., Omaha._ Meet- 
ings third Wednesday of each month at 6 p.m. m ei 
Omaha or Lincoln. 


new ENGLAND 

B England Roentgen Ray Society (Maine, New Bam^^ 
e, Vermont, Massachusetts, and 
■clary, Hugh F. Hare, M.D.. Lahey Clinic. Boston, 
;s. Meets monthly on third Friday at Bosto 
lical Library. 
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NEW lEHSEY 

Radiological Sodely of Nno Jersey. — Secretary, 11. J. 
PcrlbcrR, M._D., Trust Co. of New Jcr.sey Hldn,, Jersey 
City. Sfeetings ni Atlnutic City at time of State 
Medical Society and midwinter in Newark as e.alled by 
president. 

NEW YORK 

Associated Radiologists of Ne’.v York, Inc. — Secretary, 
William J. I'raneis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December, 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., SSO Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gianfninccschi, M.D., 010 Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 

Central Nr.o York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., *125 Wavcrly Ave., 
Syracuse. Meetings arc held in January, May, .and 
October, as c.alled by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., I-FIO -ISth St., Ilrooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical llldg. 

A’fte York Roentgen Society. — Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society. — Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of commit lee. 

NORTH CAROLINA 

Radiological Society of North Carolitia. — Secretary- 
Treasurer, Major I. I'leming, M.D., 401 Falls Road, 
Roefcj' Mount. Meeting with Stale meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announeement. 

OHIO 

Ohio Radiological Society. — Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati, The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio Stale Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer. 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at G:30 p.h. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, SamnoX 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phila- 
delphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave,, Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Tc.xas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Cliarleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association, 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
inonlbly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frfcre, M.D., 707 Walnut St,, Chattanooga. 
Meeting annually with State Medical Society in April, 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg,, Richmond. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin Slate Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

Canadia7t Association of Radiologists. — Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bldg., 
Edmonton, Alberta. 

La Sociele Canadienne-FraiiQaise d’Eleclrologie el de 
Radiologic MHicales. — General Secretary, Origfine Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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generally considered to be the residl of tnbercnlosis. 
Several nniliors, however, have raised the ttncHtion of 
other ctiologie factors, inchiding Aspergillus and 
Ascaris. In none of the previous reports have pathologi- 
cal studies been ninde. In the present rejjort two 
typical exanii)les of this condition are described, in 
both of which complete antojisy exainiiiations were 
performed, the patients having died of cntirelj* un- 
related diseases. Detailed re|)orls of the pathological 
studies are given. It is the author's opinion that the 
diagnosis in each instance was a healed miliary tuber- 
culosis of the primary type. This interpretation was 
made on the basis of the close resemblance of the 
lesion to healed Ghon tubercles and because of the 
extensive hilar lymph node involvement. The infec- 
tion had occuiTcd many years previously, probably 
in infancy or childhood, and bnd com])letely healed. 
Although the possibility e.xists that other agents may 
cause this type of miliary c.alcification, the importance 
of tnbcrcnlosis shoidd not be minimized. 

L. W. Taui,, M.D. 

Loefiler’s Syndrome. Jaine-s H. Smith. South. 
M. J. 36: 209-271, April in i.l. 

A c.osc of migratory pulmonary infdtralions a,sso- 
ciated with c.soinophilia is presented. Loefllcr h.ad 
observed SI such cases by lO.'lO and emphasized the 
benign character of the entire course of the disea.se in 
contra.st to the striking and sometimes alarming ob- 
jective signs. 

Intheauthor’s paticnt,ao5'ycar-old white woman, the 
chief fnidings were severe bronchitis and slight .asthma. 
She was uiulcrnourished and was troubled by a per- 
sistent cough. At various intervals from June 1941 
to April 1912 she was found to have a leukocytosis 
averaging about 10,000 and reaching 21,000, with an 
cosinophilia up to 70 per cent, averaging about 35 per 
cent. These abnormal values showed a rather steady 
retuni to normal. -M intervals a low-grade afternoon 
temperature elevation was recorded, reaching about 
100° F. Extensive skin tests were negative e.\'ccpt 
for sensitivity to vaccines made from respiratory or- 
ganisms. Serial chest roentgenograms showed mas- 
sive exudative right plcuropulmonary involvement 
with rather rapid resolution, followed by the appear- 
ance of new lesions. Within six weeks there remained 
only moderate ba.sal pleural thickening and in five 
months the chest was normal. Although asthmatic 
symptoms were minimal at the time of the massive 
pleuropncumonic process, the patient since has had 
severe asthmatic symptoms. An infected maxillary 
antrum did not respond to treatment. It is believed 
that this syndrome is probably a response to some al- 
lergin. Tuberculin, pollens, and rcsiiiratory organisms 
are suggested as inciting agents. Max Mass, M.D. 

Discussion on Atypical Pneumonia. John W. 
Brown el al. Proc. Roy. Soc. Med. 36: 385-390, June 
1943. 

Captain Brown of the Medical Corps of the Army 
of the United States opened this discussion with a 
general review of the subject of atypical pneumonia, 
referring briefly to his observations in an Army hospital 
m England, where 102 of 143 cases of pneumonia were 
of the atypical variety. 

Lieut. Colonel Gordon E. Hein, also of the Army 
of the United States, reported that during an eight- 


month jicriod approximalcly 100 American soldiers in 
England litul been treated in his hospital for atypical 
pneumonia. The cases differed in no e.ssential way 
from cases observed in the United States, but it was 
not certain whether the disease process was the same 
in all or whether the etiological factor was identical. 
These cases differed both from the bacterial pneumonias 
and from the influenza of World War I, and they did 
not re.semble the classical psittacosis. 

Dr. Philip Elhnan assumed that the designation 
"atypical pneumonia” referred to the non-stereotyped 
pneumonias, as oppo.sed to the stereotyped form of 
lobar or bronchopneumonia, and his discussion, there- 
fore, w.as not on the same subject. 

Dr. II. Joules mentioned that, of 57 pneumonias seen 
in a three-month period at the Central Middlesex 
County Hospital, 12 were of the atypical variety. 

HhnryK. Taylor, M.D. 

Bagasse Disease of the Lung. W. A. Sodeman and 
Roscoc L. Pnllen. New Orleans M. & S. J. 95; 558-5G0, 
June 1943. 

A 2C-ycar-old white male who had been working in 
bagasse dust for twenty weeks complained of short- 
ness of breath and cough. Roentgen examination 
showed "a miliary ground glass mottling throughout 
both lung fields, radiating from the hilar regions.” 
Biopsy done during the sixth week of illness yielded 
pulmonary tissue in which were embedded several 
"spicnles” of an irregular foreign material, similar 
microscopically to bagasse. Under the polarizing 
microscope these "spicules" were seen to rotate polar- 
ized light. Many smaller scattered pieces, with an 
average size of 2 X S microns were also found, es- 
pecially w’hcre there was a fibroblastic reaction of the 
interstitial tissue of the lung. 

The authors also describe the microscopic findings 
in the lung in a case of bagasse disease coming to 
aHtop.sy. Fundamentally the same type of reaction 
was present. 

The conclusion is reached that the particles of bagasse 
in the lungs are responsible for an organic pneumono- 
coniosis. He.vry K. Taylor, M.D. 

Nontuberculous Empyema Thoracis in Children 
J. K. Berman. Surg., Gyncc. & Obst. 76: 183-188, 
February 1943. 

A study of 184 cases of empyema thoracis before and 
since the use of the sulfonamides is reported. The 
author states that rib resection with open drainage 
is the method of choice in the treatment of empyema 
thoracis in children. ' Since the advent of the sulfona- 
mide drugs, fluoroscopic examination is necessary to 
determine the proper time for this procedure. For- 
merly the proper time for drainage was based upon the 
consistency of the pus obtained by aspiration. How- 
ever, the pus may be thick very early in the disease 
when sulfonamides have been used, and this change in 
consistency may precede localization. 

The fluoroscope is important to determine (1) 
whether or not localization has occurred and (2) the 
position of the encapsulated and interlobar varieties of 
empyema. The method is based upon the fact that 
with localization comes fixation of the walls of the 
empyema cavity. In children empyemas are usually 
massive, so that fixation of the movable diaphragm and 
mediastinum are accurate guides. The mediastinum 



92 


Abstracts of Current Literature 


January 1944 


does not change so much in adults. Even in localized 
cavities, however, the phenomenon of fixation of the 
surrounding lung can be demonstrated. 

In the child with empyema a thoracentesis is done to 
determine the type of organism, partially to empty the 
cavity of pus, and also to inject air. First, the child is 
observed in the upright position. The fluid level is 
easily seen and before localization moves with respira- 
tion. It descends with the diaphragm on inspiration 
and ascends on expiration. After localization two 
phenomena have been observed; (a) no movement — 
seen in bilateral and sometimes unilateral empyema; 
(b) paradoxical movement — seen in unilateral empyema 
due to an exaggerated movement of the opposite leaf of 
the diaphragm. 

It is impossible to observe the movement of the dia- 
phragm with the patient in the fiat or upright position, 
because pus obscures the contour of the diaphragm and 
on the right side the liver also adds its dense shadow, 
making such observation difficult. With the patient 
tilted in the head-down (Trendelenburg) position the 
diaphragm can be seen easily if a sufBcient amount of 
air is present in the empyema cavity (small amounts of 
air seen in the costophrenic angle only are of no aid) ; 
20 to 30 c.c. of pus or more are aspirated and an equal 
amount of air is injected. Fixation of the diaphragm 
implies localization. 

A third maneuver is employed to observe the medias- 
tinum. The patient is turned on the affected side 
and is observed in the anteroposterior (lateral decubi- 
tus) plane. The pus gravitates away from the medias- 
tiniun, permitting observation of its movements. 
If it is fixed, the cavity is completely localized and open 
drainage may be safely done. 

The author adds some observations as to the effect 
of the sulfonamides on the course of the disease and the 
occurrence of complications. 

Xanthomatosis — ^Hand-SchuUer-Christian Type: Re- 
port of a Case with Pulmonary Fibrosis. James H. 
Currens and Walter C. Popp. Am. J. M. Sc, 205: 
780-785, June 1943. 

The presence of map-like defects of the skull, exoph- 
thalmos, and signs of hypopituitarism are not necessary 
for the conclusive diagnosis of Hand-SchuUer-Christian 
disease. Involvement may occur in any part of the 
reticulo-endothelial system, resulting in such clinical 
signs as lymphadenopathy, pulmonary fibrosis, hyper- 
pyrexia, hepatomegaly and splenomegaly, involvement 
of the long bones, and icterus. The etiology remains 
obscure; it is thought to lie in a distiubance in the 
metabolism of cholesterol and cholesterol esters. 
Some pathologists, however, believe that the disease 
may be an infectious tyqje of granuloma. 

A 29-year-old woman had intermittent twinges of 
pain over the right parietal region, followed in six 
months by a palpable swelling at that site and the 
occurrence of dull aching pain in the left hip. A tender, 
soft, raised zone with discrete borders, about 6 cm, in 
diameter, was found in the right parietal region. 
Tenderness was elicited over the greater trochanter of 
the left femur; the motion of the left hip was limited 
because of pain. The laboratory studies, including 
those of cholesterol, cholesterol esters, fatty acids, and 
total lipoids, were normal. 

Roentgenograms of the skull showed an irregular 
zone of bone destruction in the right parietal bone. A 
similar defect was seen in the neck of the left femur. 


Extensive bilateral fibrosis was demonstrated in the 
chest film. Biopsy of the skull showed Hand-Schuller- 
Christian disease. The fat content of the biopsy 
specimen was low. The cyst-like areas in the skull and 
femur accounted for the symptoms, but the pulmonary 
fibrosis was unusual. The low fat content of the tissue 
suggested that the process was old. Because of the 
possibility that the pulmonary lesions might be granu- 
lomatous, irradiation therapy was given to the left 
lung, through an anterior and posterior portal. One 
treatment was given to the skull, and one to an anterior 
and posterior portal over the neck of the femur, using 
x-rays of 130 kv. Two additional courses of therapy 
were given at monthly intervals. 

There was marked improvement of the skull and 
femur and slight improvement in the irradiated lung 
five months later. Benjamin Copleman, M.D. 

Carcinoma of the Lung. A Review of 31 Proved 
Cases at the Philadelphia Naval Hospital. Ferdinand 
Fetter. Ann. Int. Med. 18: 978-987, June 1943. 

Thirty-one patients (veterans) with proved primary 
lung carcinoma were admitted to the Naval Hospital 
in Philadelphia from Jan. 1, 1941, to Oct. 1, 1942. Un- 
fortunately, no symptoms or physical signs are pathog- 
nomonic of pulmonary cancer. Cough and sputum 
were present in all but one of the patients. In addition, 
chest pain, hemoptysis, loss of weight, and weakness 
were generally found. 

In this series the most important finding on the x-ray 
film suggesting lung cancer was atelectasis distal to the 
tumor, with an accompanying shift of the mediastinum 
toward the affected side. This occurred in 65 per cent 
of the cases. A less common finding was the single 
circumscribed lesion usually peripheral and beyond the 
reach of the bronchoscope. This was present in 15 
per cent of the series. 

Numerous methods are available for establishing a 
diagnosis. The most valuable procedure is the bron- 
choscopic examination. Biopsies are taken if abnor- 
mal tissues are seen. Bronchoscopy was done in 25 
of the author’s 31 cases and positive bronchoscopie 
biopsies were obtained in 14 of these, or 45 per cent of 
the proved cases. The use of iodized oil is not so help- 
ful as bronchoscopy. In a suspected case, however, 
it may show stenosis proximal to an area of atelectasis. 

The presence of pleural fluid in lung cancer makTS 
the case inoperable. If tumor ceils are found in the 
pleural fluid, it signifies an extension of the tumor to 
the pleura. Aspiration biopsy of the lung is almost 
universally condemned as being too dangerous, due to 
the possibility of an air embolism. 

In suspicious cases, if the patient is in reasonab y 
good health with no evidence of metastasis, an ex 
ploratory thoracotomy should be done. 

Those cases in which the diagnosis is established by a 
biopsy from a metastatic lesion are obviously m 
operable. . 

Roentgen therapy should be used only as a pallia iv 
measure in inoperable cases to relieve such sympm 
as pain and dyspnea. Surgical removal offers the on 
hope of cure. In the hands of experienced ches s 
geons, the operative mortality has decreased ro 
33.3 to 16.6 per cent. Of the 31 patients m t 
author’s series with a proved diagnosis, 6 
upon, but in none was surgical removal of the 
possible. Roentgen therapy was employed m 
operable cases, including 4 of those in which exploi'^ 
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thoracotomy had liccn done. In no ense was ii cure 
obtained, but in nboiit half syniptonis wore relieved 
and the patient was more comfortable than before 
treatment. 

The difliculty and delay in eslablishiiiK a diapnosis 
plus the technical diflieultics involved in the surgical 
removal of the involved lung make pulmonary carci- 
noma a highly fatal disease. 

Several roentgenograms and a short bibliography 
arc included. Sti:i>iii!N N. 'I'aoi-r, jM.D. 

"Spring Water" Cyst of tlic Mediastinum: Case 
Report. Irving Greenfield, Israel Steinberg, and 
Arthur S. W. TourofT. J. Tlioracic Snrg. 12: 

June 10-13. 

In 1937 Churchill reported a case of a lobulated 
mass in the anterior incdiastimnn which proved to be a 
simple cyst lined with mesothelial cells, containing 
crystal-clear fluid. There were no structures by which 
it could be identified and Churchill called it a "sijring 
\ratcr” cyst of the mcdi.astinum. 

The authors present a description of the .second 
reported c.ase of ‘‘spring water” cyst. 

The patient was a forty-four- 3 ’car-old woman who 
suddenly felt a severe constricting pain across the 
anterior portion of the upper chest. This gradually 
subsided but she continued to have heaviness sub- 
stcmally and slight discomfort on swallowing solid 
foods. Roentgenograms of the chest showed a round, 
smooth mass in the antcro.superior mediastinum, more 
ou the left side than the right. Angioc.ardiography 
established that the origin was not from the heart 
or great vessels. The mass was removed surgically 
and was a thin-walled cyst containing co'stal-clcar 
fluid. The lining of the cyst was columnar epithclimn, 
which is distinctly unlike the mesothelial lining in 
Churchill’s ease. The roentgenograms pro- and post- 
operative, as well as the angiocardiograms, arc repro- 
duced in the article. Harold 0. Prterson, M.D. 


Angiocardiography in Congenital Heart Disease: 
Intracardiac Shunts. M. F. Steinberg, A. Grishman, 
and M. L. Sussman. Am. J. Roentgenol. 49: 7GG-77G, 
June 1943. 

Eighteen eases of intracardiac shunts secondary to 
congenital cardiovascular disease have been studied 
by means of angiocardiography and form the basis of 
this paper. These included 10 eases of interatrial 
septal defects, 2 of interventricular septal defects, and 
6 of transposition of the great vcssesls, 4 of this last 
group showing the tetralogy of Fallot and 2 Eisen- 
menger’s syndrome. 

The value of angiocardiography in congenital cardiac 
septal defect depends upon the demonstration of a 
shunt between the right and left side of the heart, as 
well as the size of the cardiac chambers and great ves- 
sels. The method is of greatest value when a right to 
left shunt is present more or less constantly or, in other 
words, in the presence of cyanosis. Absence of cyano- 
sis indicates that the pressure in the left heart is greater 
than in the right. 

In the presence of interatrial septal defects the ex- 
pected angiocardiographic pattern would include 
revisualization of the right auricle and ventricle after 
the opaque material had reached the left heart. This 
demonstration has not been achieved unequivocally 


because of the dilution of the contrast medium. In 
the pre.sence of interventricular .septal defects, rcvisuali- 
zatiou of the right ventricle after it has emptied is to be 
expected. In transposition of the great vessels there is 
simultaneous visualization of the right ventricle, aorta, 
pulmonic artery, and left ventricle within two to three 
.seconds of the beginning of the injection, due to the 
passage of opaque material directly from the right 
ventricle into the aorta. 

Accurate clinical diagnosis is possible in most cases 
of intracardiac shunt but confirmatory evidence of 
value may be obtained. Angiocardiography is of 
p.articnlar v.aluc in the Eisenmenger complex because 
with conventional roentgenography the large pulmo- 
nary artery m.ay obscure the presence of a dextraposed 
aorta. L. W. Paul, M.D. 

Multiple Saccular Aneurysms of the Aorta with 
Roentgen and Necropsy Findings. F. B. Mandeville. 
Virginia M, Monthly 70: 293-290, June 1943. 

While it is generally known that small aneurysms 
of the cerebral arteries arc commonly multiple, the 
fact that more than one aneurysm of the aorta may 
occur is often overlooked in clinical and roentgen 
examinations. A review of the literature shows that 
multiple ancurj’sins do occur, though infrequently, 
the causes including syphilis, trauma, atheroma, and 
bacterial infection. 

A colored male, aged 2G years, complained of a bad 
cold with pain in the left side over the lower chest, 
a severe barking cough, the expectoration of thick, 
clear, tenacious sputum, and severe epistaxis. The 
blood pressure varied in the two arms. There was a 
-slight fever. Physical examination revealed slight 
bilateral cervical and subinaxillary lymphadenopathy, 
abnormal breath sounds, and an expiratory grunt. 
The aortic arch was widened. The blood Wasser- 
mann reaction was four plus. There was a slight 
leukocytosis and slight anemia. 

Postcro-antcrior and left lateral views of the chest 
showed a somewhat irregularly lobulated mass in the 
mediastinum, extending to both sides about equally 
and pressing the trachea forward and to the right. 
There was a small amount of fluid in the left lower chest, 
tlic left dome of the diaphragm W'as a little higher than 
the right, and the heart W'as not enlarged. Fluor- 
oscopy showed a lobulated mass in the mediastinum 
with a slight transmitted pulsation and a fluid level at 
the left base. All the findings suggested a lympho- 
blastoma with small left pleural effusion. 

Roentgen therapy was administered to the medias- 
tinum as a diagnostic test, 1,000 r being given in five 
days. Re-examination three, ten, and seventeen days 
later showed no appreciable change in the size or ap- 
pearance of tlie mediastinum. No expansile pulsation 
was noted nor was there any other typical evidence 
of aneurysm, although it was considered. 

At necropsy the aorta was found to be distended by 
three saccular aneurysms in the arch, 1 cm., 3.5 cm., 
and 10 cm. in diameter. The smallest bulged an- 
teriorly to the left; the second, somewhat horn-shaped, 
bulged to the right posteriorly; the third, 10 cm. in 
diameter, extended toward the right, pushing the 
trachea and esophagus ahead of it. When the esoph- 
agus was dissected from the tip of the aneurysm, it 
was found that practically no wall was left and that at 
this point the aneurysm was covered by soft adventitial 
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tissue of the esophagus. The microscopic diagnosis 
was syphilitic aortitis. 

Sir William Osier’s dictum that there is no disease 
more conducive to clinical humility than aneurysm of 
the aorta appears to be confirmed. The author sug- 
gests that "roentgen humility” be substituted for 
“clinical humility” and the word "multiple” be placed 
in front of "aneurysm.” J. E. Whiteleather, M.D. 

DIGESTIVE SYSTEM 

Congenital Atresia of the Esophagus with Tracheo- 
esophageal Eistula; Extrapleural Ligation of Fistula 
and End-to-End Anastomosis of Esophageal Seg- 
ments. Cameron Haight and Harry A. Towsley. 
Surg., Gynec. & Obst. 76; 672-688, June 1943. 

In the last seven years there were seen in the Uni- 
versity of Michigan Hospital 15 infants rvith congenital 
atresia of the esophagus. In 14 of these a tracheo- 
esophageal fistula was known to be present. In 9 
intrathoracic exploration was done with the intention 
of establishing continuity of the esophagus. Ligation 
of the fistula and anastomosis of the esophageal seg- 
ments were accomplished in 5 cases; a successful result 
was obtained in one case, and the patient was alive 
eleven and a half months after operation. After the 
original preparation of the report, 9 additional cases 
were seen, and extrapleural ligation of the fistula and 
end-to-end anastomosis of the esophageal segments were 
done in 8 patients. Four of these were still alive after 
periods ranging from one to nearly eight months. 

A positive diagnosis of esophageal obstruction is 
made by roentgenologic examination with an opaque 
medium or by the inability to pass a catheter into the 
stomach. In the presence of complete esophageal ob- 
struction, the occurrence of a tracheoesophageal fistula 
is indicated by tympany or distention of the upper 
abdomen on physical examination and by the roentgen 
demonstration of air in the stomach. Endoscopy may 
be employed to establish the type of anomaly, but the 
authors believe it is unnecessary, except possibly in 
those cases rvithout air in the stomach. 

Iodized oil is administered under fluoroscopic control 
to determine the level of obstruction of the upper eso- 
phageal segment. The retained oil should be removed 
with a catheter at the completion of the examination 
to avoid the danger of aspiration. Fluoroscopic 
examination furnishes a more accurate means of deter- 
mining the length of the upper segment than does 
roentgenography. If one considers the possibility of 
operative correction from a study of the films alone, 
the fact that the upper segment occupies a high posi- 
tion, as seen in the roentgenogram, is not necessarily 
a contraindication to surgical reconstruction, since on 
fluoroscopic study this segment may descend as much 
as the height of two dorsal vertebrae. Failure to 
visualize air in the stomach suggests the absence of a 
tracheoesophageal fistula, but this is not necessarily 
the case. In 2 of the authors’ 3 patients in whom 
air was not demonstrated in the stomach roentgeno- 
logically, a small communication was found between 
the trachea and a narrow lower esophagus at operation. 

The surgical correction of esophageal atresia is not 
an emergency procedure, and the time of operation 
depends upon the general condition of the patient. 
Atelectasis and lobular pneumonia have been fre- 
quently associated pathological conditions. Associ- 
ated congenital anomalies are also of frequent occur- 


rence. Included in the authors’ series were con- 
genital stricture of the ureter, anomalous right sub- 
clavian artery, pancreatic cysts, talipes cavovalgus 
and fetal atelectasis. ’ 

The authors discuss the advantages of the various 
types of surgical procedure and also give in detail the 
technic followed in their successful case of esophageal 
reconstruction employing an extrapleural ligation of the 
fistula and end-to-end anastomosis. PostoperativeJy, 
roentgen examination with a portable unit should 
precede the administration of fluid by mouth. Fluor- 
oscopy is deferred until the patient’s condition war- 
rants it. The chest should be examined roentgeno- 
graphically the first several days after operation, to 
detect early atelectasis, bronchopneumonia, or pleural 
effusion. David Kirsh, M.D. 

Short Esophagus with Simple Peptic Ulceration. 
P. R. Allison, A. S. Johnstone, and G. B. Royce. J. 
Thoracic Surg. 12: 432-457, June 1943. 

The major part of this paper is made up of 10 case 
reports of short esophagus with peptic ulceration. All 
the patients were carefully studied roentgenographicaily 
and endoscopically, and reproductions of roentgeno- 
grams are included for each case. In many of the 
cases biopsy specimens were taken from above and 
below the cardiac sphincter, showing gastric mucosa 
on one side and esophageal mucosa on the other. A 
silver clip was attached to the mucosa at the junction 
of the two types of mucosa, and films were made to 
show the exact location of this junction. 

Most of the patients are of middle age or older. 
They usually have pain half an hour to an hour after 
eating, located behind the sternum. Vomiting occurs 
sometimes, consisting usually in regurgitation of esoph- 
ageal contents. Hematemesis may be profuse and 
even fatal. Dysphagia is the outstanding symptom 
and is probably of late occurrence in the natural his- 
tory of the disease. 

The diagnosis of a short esophagus depends on radio- 
logic and endoscopic examinations. The chief roent- 
genographic finding is the difference in the mucosal 
pattern in the two areas. This is not always easy to 
determine, and the placing of a metal clip at the junc- 
ture, as ascertained by biopsy, is the most accurate 
method of locating the end-point of the esophapis. 
The patients were examined with thick and thin barium 
in the supine, prone, and upright positions. In S" 
cases there was a stricture of the esophagus beginning 
from 6 to 11 cm. above the diaphragm. An ulcer 
crater was not always demonstrable roentgenographi- 
cally but some degree of ulceration, diffuse or localized, 
was evident endoscopically. 

While it cannot be denied that a congenitally shot 
esophagus does e.xist, the authors feel that in many o 
these cases the short esophagus is acquired secondary 
to scarring and contraction from the presence of esopoa 
gea! inflammation and ulceration of long standing. 

Treatment consisted chiefly of dilatation and nice 
diet, with fairly good palliative results but no complc e 
cures. Haroi-d O. Peterson, M.D. 

Medical Aspects of Hiatal Hernia. Wm, H. Higtpns. 
South. M. J. 36: 273-276, April 1943. 

An analysis of 65 cases of diaphragmatic hiatal bernw 
shows a remarkably diverse symptomatology " " 
often complicates diagnostic studies of the abdom 
and thorax. 
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Altlioiicli most hiatal hernias are eonRenital, they 
Rcncrally do not prodnee symptoms nntil after middle 
life. The urc factors concerned are strelchinR of the 
hiatus, decrease in supportive tissues aljont the hiatal 
ring, decreased elasticity, anil increased intra-alidominal 
tension. Obesity is an important contrihntory faetor. 
The patients in the author's series nsnally iiresentcd a 
long history, with such erroneons diagnoses as cholecys- 
titis, peptic ulcer, cardiac disease, pleurisy, intestinal 
obstniction, etc. The most fliflicnlt diagnostic prob- 
lems were encountered in instances where pain was re- 
ferred to the stenmni, neck, shoulder, nr arm, closely 
.simulating an anginal attack. Dysphagia was the 
most common symi>iom. 'J'he upright position and 
walking often brought relief of pain. Miccongli and 
heniatemesis were sometimes observed. Roentgen 
studies are indispensable in diagnosis. A small hernia, 
however, is not infrequently missed. lisophagoscopy 
is advised in cases which are not readily or adeqnatelj* 
diagnosed roentgcnologically. Mas Mass, M.D. 

Present Position of Gastroscopy in the Diagnosis of 
Gastric Disease. Mose,s Paulson. Am. J. M. Sc. 205: 
7S12-70S, June 19J:3. 

This article was written to point out when gastros- 
copy may or may not be indicateil, and what may be 
e.vpected from it. The flc.viblc gastroscojic came into 
being when it was learned that one could sec through 
a curved tube if lenses of a very short focal distance 
were used. The instrument, which is 77 cm. long and 
11 mm. in diameter, has an angle of deviation of 90 
degrees and an angle of vision of So degrees. 

In a comprehensive survey, a single death, ten per- 
forations of the stoniach, and one perforation of the 
jejunum in a resected stomach were reported in 22,051 
examinations. Gastroscopy should not be attempted 
in aneurysms of the aorta or in strictures, cardiospasm, 
cancer, or varices of the esophagus. The examination 
is a matter of a few minutes and causes little discom- 
fort. The case of examination is such that the problem 
is not the insertion of the instrument but the orienta- 
tion and interpretation of the examiner. 

Gastroscop 3 ’ has definite limitations. It visualizes 
the mucosa only. Biopsy specimens cannot be ob- 
tained, nor has photography been perfected. Small 
localized lesions may not be steadily seen due to changes 
in peristalsis and respiratory movements. Lesions 
of the lesser curvature, of the antrum and the upper 
third of the stomach are not always detectable. At 
times it may be difficult to distinguish between a be- 
nign and malignant lesion, or between cancer and 
hyperplastic gastritis. It is not what cannot be seen, 
but what can be seen that makes the instrument impor- 
tant. 

Gastroscopy is in order whenever the roentgen-ray 
findings are negative and there is a persisting suspicion 
of some abnormality. As to the debate on how soon 
gastroscopy may be done following unexplained henia- 
temesis or melena, the author’s practice is to do it just 
as soon as the initial shock is over. Several types of 
gastritis have been described since the advent of the 
flexible gastroscope, but as yet there is no general agree- 
ment as to the extent to which gastritis may account 
for the complaints of these patients. 

Not infrequently gross differentiation of benign 
from malignant lesions is made more correctly through 
the gastroscope than by roentgen ray, or at operation, 
or from the gross resected tissue, because the actual 


living tissue without disturbed blood supply is seen. 
Gastroscopy is definitely indicated where the roent- 
gen findings arc not conclusive or where they are 
inconsistent in relation to the clinical picture. Re- 
currence of symptoms following operative procedures 
on the stom.ach is an indication for examination to as- 
certain the presence of gastritis or recurrence of an ulcer 
or cancer. Gastroscopy should be done in all patients 
in whom there is the slightest suspicion of gastric 
cancer. BiiNjamin Coit.eman, M.D. 

Mistakes and Misunderstandings in the Roent- 
genologic Diagnosis of Gastric Cancer. B. R. Kirklin. 
Arch. Surg. 46: 80IS04, June 1043, 

This paper, forming a part of a .symposium on gastric 
cancer, discusses the errors, both real and imputed, in 
the roentgen diagnosis of gastric cancer. Failure to dis- 
cover the lesion is the fault of the individual rather than 
the method, since any cancer capable of producing 
symptoms or visible macroscopically can be demon- 
strated. A certain number of errors arc, of course, 
inevitable from human negligence, but fortunately 
these amount to less than 1 per cent of the cancers 
examined. Differentiation of malignant from benign 
le.sions is often difficult; small juxtapyloric lesions are a 
notorious source of error. It is sometimes impossible 
to determine whether an ulcer is prepyloric or post- 
Ijyloric. Such errors, however, are small in number 
compared with misunderstandings by clinicians and 
surgeons as to the reservations implicit in certain roent- 
genologic diagnoses and reports. Most of these 
misunderstandings arise from the diagnosis of benign 
tumors and gastric ulcer, and from reports as to the 
operability of cancer. 

Benign tumors have a characteristic appearance, and 
arc usually diagnosed without difficulty. A fairly 
large percentage of these have small areas of malignant 
degeneration present when examined microscopically. 
The roentgenologist is prone to assume that the clinician 
will remember this possibility: while the clinician 
generally charges him with an error when the pathologi- 
cal report indicates malignant change. Benign and 
malignant types of ulcer are usually readily distinguish- 
able, but in a certain proportion only a diagnosis of 
ulceration can be made, with the presumption of be- 
nignity implied by the absence of a contrary diagnosis. 
This leaves the fact that about 10 per cent of such ulcers 
are njalignant to be allowed for by the clinician, who 
sometimes assumes that the lesion is benign, to the sub- 
sequent surprise and vexation of all concerned. While 
it is possible for the roentgenologist to cover such a 
contingency in his report, such a report would hardly 
be complimentary to the intelligence of the other con- 
sultants. 

The estimation of operability depends on the techni- 
cal skill of the surgeon as well as the anatomical extent 
of the disease. Unless the roentgenologist is thor- 
oughly familiar with the customs of his surgical col- 
leagues his estimates of operability may prove a source 
of dissension. Metastases to the abdominal nodes, 
which cannot be determined roentgenologically, are a 
very frequent cause for the abandonment of operation 
in an otherwise resectable growth. Since about half 
the apparently resectable cases prove on operation not 
to be so, roentgenologists would probably do better not 
to make any statement on this score, since operability 
can be determined only by exploration. 

Lewis G. Jacobs, M.D. 
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Multiple Gastric Polyposis. A Supplementary Re- 
port of 41 Cases, Including 3 New Personal Cases. 
Felix L. Pearl and Harold Brunn. Surg., Gynec. & 
Obst. 76: 257-281, March 1943. 

This paper is an analysis of 41 cases of gastric polypo- 
sis in which 3 or more polyps were present, including 3 
personal cases. All these have been collected since the 
authors’ earlier report of 84 cases (Surg., Gynec. & 
Obst. 43:559, 1926). 

Multiple gastric polyposis is not common, though 
many cases are undoubtedly overlooked because of 
lack of symptoms. It may be congenital (neoplastic) 
or inflammatory (hyperplastic). The two types may 
often be differentiated on gross examination alone. 
There are no symptoms which are characteristic of this 
disorder. In the authors’ series, epigastric pain and 
tenderness were most frequent. In over half of the 
cases, blood was found in the vomitus, stool, or gastric 
contents. Physical findings are indefinite and may be 
entirely lacking. 

Diagnosis is attended by considerable difficulty. 
The x-ray may fail to differentiate multiple polyposis 
from chronic hypertrophic gastritis, retained food, 
bezoar, or sarcoma. In the present series of 41 per- 
sonal and collected cases, the correct diagnosis was 
made by x-ray in 17, by operation in 13, by examina- 
tion of the excised surgical specimen in 5, and by au- 
topsy in 6. Gastroscopy is a valuable aid especially in 
the differentiation between benign and malignant le- 
sions and between polyposis and hypertrophic gastritis. 
The combined use of roentgenography and gastroscopy 
will afford increased accuracy of diagnosis. Examina- 
tion of the gastric content is of great importance. Of 
24 cases in which it was done, 22 showed no free hydro- 
chloric acid. The presence of anacidity in multiple 
polyposis is even more common than in carcinoma. A 
careful search should be made in the gastric content for 
tumor particles which may establish the diagnosis. 

In the authors’ previous series malignant alteration 
was noted in 12 per cent ; of the present series, data as 
to malignancy were omitted in 4 of the cases; malignant 
alteration was found in 19. This alone, the authors be- 
lieve, argues tor radical surgical removal by gastric 
resection once the diagnosis is made. 

Details of the 37 cases from the literature are given 
in tabular form and the authors’ 3 cases are reported 
in detail. Illustrations and a bibliography of 119 
references are included. 


Fibroma of the Stomach: A Case Report. H. M. 
Wiley. J. Missouri M. A. 40: 171-174, June 1943. 

Benign tumors of the stomach are infrequent, often 
being incidental findings on postmortem examination. 
While they may be asymptomatic, they also may 
mimic a malignant neoplasm. Roentgen examination 
is best suited for diagnosis. A circumscribed defect is 
found, frequently on the gastric walls, not affecting the 
curvatures. The surrounding rugae are usually normal 
in their arrangement. There is little disturbance of 
peristalsis, and retention is uncommon unless the lesion 
is at the pylorus. 

The author’s patient was a male, aged 51, in whom a 
diagnosis of a gumma of the stomach was first made. 
This was later changed to gastric carcinoma, and a sub- 
total gastric resection was done. The microscopic 
diaenosis was fibroma of the stomach. 

Henry K. Taylor, M.D. 


Roentgenologic Changes in the Small Intestine in the 
Presence of the Hookworm. George R. Krause and 
James A, Crilly. Am. J. Roentgenol. 49: 719-729 
June 1943. ’ 

^ Roentgenologic studies of 44 patients with clinically 
significant hookworm disease demonstrated the presence 
of abnormalities of the small intestinal pattern similar 
to those described by others as the "deficiency pattern’’ 
in 40 cases; in 26 of these the changes were classed as 
moderately severe or severe. Of 53 patients with 
asymptomatic incidental hookworm infestation, 33 had 
a normal small intestine, 16 showed minimal variation 
from the normal, and only 4 had severe alterations of 
the normal pattern. The hookworm itself is too small 
for roentgenographic demonstration. In the more ad- 
vanced cases irregularities of the mucosa were present 
and occasionally the mucosal pattern was entirely ob- 
literated. Flocculation was always present in the 
moderately and severely altered small intestine. Al- 
terations in muscular function were frequently ob- 
served in the form of hypermotility with localized areas 
of segmentation, but hypomotility and dilatation were 
characteristically seen only in far advanced cases. 

Twenty-nine patients were re-examined after success- 
ful anthelmintic therapy at intervals varying from five 
weeks to six months. Of 11 of these who had moder- 
ately or severely damaged small intestine, 8 showed im- 
provement and 3 showed no change. None returned 
to the normal after therapy. This confirms the ex- 
perience of others reporting on deficiency patterns due 
to other causes, in that severely distorted small in- 
testines may return toward but not to the normal. The 
cause of the changes is still obscure. 

L. W. Paul, M.D. 

Intestinal Strangulating Obstruction with Negative 
Roentgenologic Findings. Leon Goldman. Surgery 
13: 834-846, June 1943. 

The difficulties of recognizing internal intestinal 
strangulating obstruction are well known. The pain 
may simulate that of perforated peptic ulcer, twisted 
ovarian cyst, acute pelvic inflammatory disease, or 
mesenteric infarction or thrombosis. The venous 
return is often occluded first, so that the involved loop 
quickly fills with blood, which usually replaces any gas 
that may be present. The physical findings simu- 
late those of peritonitis rather than simple intestinal 
obstruction. The presence of fever, tenderness, rigid- 
ity, a palpable abdominal mass, or leukocytosis is 
usually evidence that the blood supply has been inter- 
rupted. 

Four case reports are given. Three of the patients 
were women of middle age or older who had had opera- 
tions from eight to sixteen years before the onset of the 
the present illness; the fourth was a 34-year-old man 
who had an appendectomy six years previously, w 
each case the onset was marked by a sudden cramp- 
like pain, becoming continuous and spreading over the 
entire abdomen, followed by vomiting. On entrance 
to the hospital all patients showed fever and leukocyto- 
sis and in 3 a palpable abdominal mass was present. 
Roentgenograms failed to show any small bowe 
distention or fluid, although in all some gas was demon- 
strable in the stomach or large bowel. Operation WM 
done in each instance shortly after the x-ray was made 
and sections of gangrenous small bowel of various ex- 
tent were found. The obstruction was due in ever} 
case to a fibrous band, which also occluded the meson- 
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teric blood supply. The ol).stnictcd loops were heavy 
and filled willi .sanguineous Iluid and there was sero- 
sanguineous fluid in the peritoneal cavity. 

Tile interest aroused by these ca.scs, with few or no 
roentgenologic evidences of obstruction on the plain 
film, .stimulated e.xiierimcntnl work in an attempt to 
explain the uiccliauisnis involved. In order to simu- 
late more closely the nicchaiiism of internal strangulat- 
ing obstruction, a method was devised for the gradual 
production of c-xperiinentnl sfraiigulation. Changes 
which take place when a looi> of intestine and il.s 
blood supply are gradually constricted are venon.s 
cngorgenicnt, jierivascular licniorrlingc, venon.s stasis, 
edema, cyanosis, spasm of the nffected loop of bowel, 
and licinorrhagc into the lumen and wall of the bowel. 
■The mesentery becomes edematous so that the arterial 
supply is also encroached upon at the neck of the con- 
striction and the lumen of the bowel is occluded, thereby 
setting up a vicious cycle, tintil perforation and peri- 
tonitis takcplaceorasu.licient hemorrhage accumulates 
in the long segment to be an added factor in causing 
shock or death. 

Three groups of experiments were carried out. 

In Group I sudden obstruction was produced by 
ligating a loop of ileum, -10 cm. in length, with its blood 
supply, approximately Vo cm. proximal to the ileocecal 
valve. Subsequent roentgen study showed evidence 
of accumulation of gas and fluid proximal to the 
strangulation within ten hours in all the aiumals, the 
earliest appearing in two and a hah hours. 

In Group II a loop of ileum *10 cm. long with its 
mcscnlcrj’ was e.xtcriorized over a linen string, the 
height of which could be regulated above the level of 
the .anterior abdominal wall. The loop was permitted 
to hang apron-like over the string. The height of the 
string was then adjusted to a level that would produce 
venous engorgement. The bowel was handled gently 
and kept wann. In some dogs arterial pulsation dis- 
appeared within two and a half hours and in others 
continued for six hours. X-ray fdms, made within 
six to ten hours, showed definite accumulations of gas 
in 7 of the animals. In 3 no gaseous accumulation or 
distention occurred proximal to the obstruction. 

In Group III 10 dogs were treated in a similar fashion 
e.xcept that the loop was left in the abdomen and the 
linen string anchored to the lateral border of the rectus 
sheath on each side. The string was placed under 
sufiicient tension that engorgement of the venous return 
occurred. The .x-ray films of 8 of the 10 dogs showed 
evidence of obstruction as characterized by gaseous dis- 
tention of the small bowel. These findings occurred 
at six hours in 2, at twelve hours in 3, and at eighteen 
hours in 3 animals. The other 2 showed no roentgen 
evidence of gaseous distention after twenty-eight hours. 
The bowel was gangrenous and autopsy disclosed 
thrombosis of the involved mesenteric veins. 

Discussing these observations, the author points out 
that roentgen evidence of obstruction was absent in 
from 20 to 30 per cent of the animals in which occlusion 
was produced gradually. It is considered possible 
that mesenteric venous occlusion may occur, causing 
a state of gangrene in the bowel before the lumen is 
obstructed, or that the occlusion may provoke a pro- 
fusion of irritating serosanguineous fluid resulting in an 
inhibition of peristalsis and signs of peritonitis so that 
the x-ray films suggest adynamic ileus or no findings at 
all- It is suggested, also, that the irritative effect of 
a band or hernial ring may, by damage of the intima. 


initiate a venous thrombosis as is produced by simple 
ligation of a blood vessel. 

J. E. Whiteleatiier, M.D. 

Carcinoma of the Large Bowel, Excepting the Rectum. 
O. lliUiptli. Schweiz, mcd. Wchnschr. 73: 737-741, 
Junes, 1013. 

The author discusses at length the symptoms, 
complications, prognosis, and treatment of cancer of the 
proximal colon. He prefers a one-stage radical hemi- 
colectomy, but on occasion employs a two-stage or 
three-stage operation. In a series of 57 operable 
c.ases, there were 29 cures and 28 deaths from various 
causes. Three of 12 patients with inoperable cancers 
were living after palliative operations. 

Lewis G. Jacobs, M.D. 

Solitary Diverticulitis of the Cecum. Joel W. Baker 
and Thomas Carlile. J. A. M. A. 122: 354-35G, 
Junes, 1913. 

Thirty-seven cases of solitary diverticulitis of the 
cecum have been found in the American and British 
literature. This excludes cases in which more than one 
diverticulum was present and those in which the 
pathological condition ivas not primarily diverticulitis. 
The authors report two more cases and present an 
interesting analysis of the clinical pictures and opera- 
tive findings in the collected series of 39 cases. The 
mortality rate was one out of the 39. 

The conclusion is reached that solitary diverticulitis 
of the cceuin cannot be diflcrentiated from appendicitis, 
that the operative differential diagnosis is of the ut- 
most importance in determining the type of procedure 
to be followed, and that the outlook is favorable for 
complete recovery. 

Department of Roentgenologv 
University of Michigan (R. H. M.) 

Endometriosis: A Study of 117 Cases with Special 
Reference to Constricting Lesions of the Rectum and 
Sigmoid Colon. E. L. Jenkinson and W. H. Brown. 
J. A. M. A. 122 : 349-354, June 5, 1943. 

The authors state that the importance of endo- 
metriosis as a cause of constricting lesions of the rectum 
and sigmoid colon has not been sufficiently stressed, 
resulting in overly frequent confusing of the condition 
with neoplasm or inflammatory disease, with sub- 
sequent needless resection or fruitless medical manage- 
ment. They show by their own series, substantiated 
by the reports of others, that the incidence of endo- 
metriosis involving the rectosigmoid colon is consider- 
ably higher than might be expected. Of 117 cases of 
endometriosis, 47 showed at operation varying degrees 
of involvement of the rectosigmoid colon. 

Tlie history and symptomatology are important. 
Of the 47 patients, 21 had symptoms indicating some 
degree of obstruction, and of these, 14 gave a history 
of exacerbation of the bowel symptoms during or just 
before menstruation. The average duration of symp- 
toms tends to be longer than for carcinoma. The in- 
cidence of gross or occult blood is low, since in most 
cases only the serosa and muscular layers are ap- 
preciably involved. This similarly decreases the diag- 
nostic value of sigmoidoscopy and biopsy. 

Roentgenologically the lesions are characterized by a 
long filling defect having sharp regular borders, intact 
mucosa, inconstancy of the filling defect, and fixation 
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of the bowel, which is exquisitely tender to palpation. 
In the less advanced cases there was a well demarcated, 
localized, irritable segment, usually three to five 
inches long and quite tender on palpation, especially 
before or during menstruation. 

All constricting lesions in this series had returned 
to normal caliber when examined more than two months 
after surgical castration. 

Department of Roentgenology 
University of Michigan (R. H. M.) 

THE SPLEEN 

Cysts of the Spleen. John W. Snyder and Philipp 
R. Rezek. South. M. J. 36: 263-268, April 1943. 

Some 108 cases of non-parasitic cysts of the spleen 
had been reported in the literature up to 1941. By 
contrast, echinococcus cysts are relatively common. 
Cysts of the spleen may be classified as primary, which 
includes congenital, traumatic, inflammatory, neo- 
plastic, and parasitic conditions; (2) secondary or 
false cysts, which may be traumatic, degenerative, 
or inflammatory. 

This paper is concerned mainly with the clinically 
more important secondary group. Fowler has written 
extensively on the subject (see, for example, Surg., 
Gynec. & Obst. 70: 213, 1940), and the authors quote 
freely from his papers. He found trauma to be an 
etiologic feature in 23 per cent of his cases. Of his 
traumatic group, 80 per cent were large solitary hemor- 
rhagic cysts, 15 per cent were serous, and 5 per cent 
lymphatic. Clinical symptoms, although numerous, 
are not pathognomonic, being largely the result of 
pressure upon the neighboring organs. Roentgen 
study may demonstrate a downward displacement of 
the splenic flexure, which is of great diagnostic signifi- 
cance. The stomach tends to be displaced to the right 
and backrvard. Pressure on the kidney may result in 
distortion and displacements in the pyelogram. 
Splenectomy is the treatment of choice. 

The case of a 37-year-old white woman, in the 
fourth month of pregnancy, is presented. Her chief 
complaint was an abdominal mass in the left flank. 
An exploratory laparotomy was performed and a huge 
hemorrhagic cyst was encountered. After aspiration 
a splenectomy was performed. The patient made an 
uneventful recovery and later was delivered of a normal 
child by cesarean section. The cyst was believed to be 
lymphogenous in origin with superimposed hemorrhage. 

A bibliography is appended. Max Mass, M.D. 

THE SKELETAL SYSTEM 

Variability in Onset of Ossification in Epiphyses and 
Short Bones of the Extremities. Idell Pyle and L. W. 
Sontag. Am. J. Roentgenol. 49; 795-798, June 1943. 

Tables are presented showing the time and order of 
onset of ossification of the epiphyses and short bones of 
the extremities in boys and girls. Children studied 
include 64 boys and 69 girls, all white and American 
bom. Many of these subjects were observed roentgeno- 
graphically from birth to the age of nine years. Stan- 
dard deviations and coefficients of variability are pre- 
sented. 

Carpal and tarsal bones are definitely more variable 
in time of appearance than are tme epiphyses. How- 
ever, no marked difference in order of ossification in 
advanced or retarded children or those growing at an 


average rate was observed. There was no evidence in 
the material examined that illnesses common to this 
age level had a specific delaying action on centers 
due to calcify just at the time when the illness occurs. 

L. W. Paul, M.D. 

Development of the Vertebral Column as Related to 
Certain Congenital and Pathological Changes. J. L. 
Ehrenhaft. Surg., Gynec. & Obst. 76: 282-292, March 
1943. 

The purpose of this paper is to discuss the develop- 
ment of the vertebrae and intervertebral disks and to 
point out the embryologic basis of certain confusing 
lesions encountered in later life. Not all develop- 
mental defects in the vertebrae-disk column can be 
explained on the basis of malformations in the mesen,-’ 
chymal and cartilaginous embryonic states. Many, 
however, become easily understandable if one considers 
the vascular supply and the changes which occur in the 
notochord during the different stages. 

Congenital synostosis, with complete or partial bony 
fusion of two or more vertebral bodies with no evidence 
of interposed intervertebral disk tissue, or possibly only 
small amounts, occurs on the basis of a complete re- 
gression of the primitive annulus fibrosus. 

Sagittal cleft vertebrae are due to a persistence of the 
ventrodorsal extension of the perichordal sheath with 
or rvithout persistence of the chorda or splitting of the 
notochord in this area. Fusion of the laterally situated 
cartilaginous vertebral halves may thus be prevented 
and each half may become ' ossified separately by its 
anterior and posterior centers, with persistence of the 
sagittal cleft. With subsequent weight-bearing, the 
so-called “butterfly vertebral bodies” may occur. 

Lateral half vertebrae or wedge vertebrae may be 
either unilateral or bilateral. They have been attrib- 
uted to failure of cartilaginous development and to 
lack of blood supply to the missing half of the vertebral 
body. Bilateral half vertebrae are most commonly 
explained on the basis of a faulty unilateral cranial 
hemimetameric shift of the vertebral segments in the 
blastemic period. This shift will cause an anlage for a 
half vertebra to remain at the lower and upper ends 
of the unequally shifted column, which will laterundergo 
chondrification and ossification. 

Ventral and dorsal half vertebrae are rare and are ex- 
plained on the basis of faulty vascularization and 
agenesis of either the anterior or posterior center cf 
ossification. The malformed vertebral bodies will at 
times take the form of wedges as soon as weight-bearing 
is started, resulting in a deformity of the gibbous type- 

Malformations of the chorda and chordal reiiwan s 
result from the migration of notochordal cells dunng 
the cartilaginous period of embryonic developmen • 
Among the more frequent abnormalities are the ou 
pouchings of the otherwise normal intervertebral dis 
usually associated with thinning of the cartilage P a 
in the zones where the mucoid streak entered 1 
vertebral disk. These weakened places are often 
site of centrally placed nuclear prolapses. 

Congenital weakness of the cartilage plates, m ar 
where the cartilage plates are penetrated ^7 
from the vertebrae, chondrification gaps 
These areas form points of lessened resistance o 
increased turgor of nuclear material, and at 
latter will be forced through these gaps to form , 
osal prolapses. If this occurs during the ac 
growing state of the adolescent period, the procc 
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I)c a nitlitT Krnthuil one, sliimilaliiig considL-rnblo 
cartilnBC fornialion, l)iU little reactive bone. Thus, 
often no reaetive bony etip can be .seen early in the 
■N-ray pictures. Also, no true tears of the cartilage 
plate will resnlt. In older persons, the prolapsing 
inaterial is more of a fibrous nature and the reparative 
procc.ss proceeds rapidly to reactive bone tind a bony 
cup becoine.s visible in x-ray itietnres. 

Osteomyelitis of Uie Long Bones in the Newborn. 
Samuel Stone. Am. J. Dis. Child. 64: GS0-<!SS, 
October 11)12. 

Osteomyelitis of the long bones in the newborn is 
uncommon, and since it differs in its course and progno- 
sis from osteomyelitis in older children, the author has 
reviewed the reports thus far appearing in the literature. 

The report of Green and Shantion in ID.'IG (Arch. 
Surg. 32: 4G2, 1036) emphasized the difference between 
osteomyelitis in infants under two years of age and the 
disease in older persons. The streptococcus was the 
ctiologic organism in G3 per cent of the cases. Wounds 
healed rapidly after operation, frequently in from four 
to six weeks. Sequestration was infrequent. Healing 
of the le.sioii was so complete that in many instances 
the site could not be recognized in the final roentgeno- 
gram. Subperiosteal new bone was visible much sooner 
than in older children. Immobilization, poultices, 
and supportive treatment was the usual procedure in 
these cases. Oitcratioii was not performed unless a 
palpable mass was present. 

While osteomyelitis in the newborn child may be a 
benign disease, it is pointed out that in the presence of 
sepsis with metastatic foci the prognosis is grave. 

The author adds 4 cases to the literature and com- 
tnents on the benign course in each case, the quick 
healing of the osseous lesions, the rapid subperiosteal 
new bone fonnation, short period of drainage, and com- 
plete healing without sequestration. It is noted that 
the vascular spores in the bones of infants arc larger 
and the bone of a more spongy texture than in older 
children; also that the cortical bone is particularly 
thin at the metaphysis and the periosteum is more 
loosely attached. All of the.se factors allow more rapid 
decompression of pus and decrease the incidence of 
gross sequestration. The fact that necrotic bone is 
more rapidly absorbed in infants and that new bone is 
formed more rapidly also helps to explain the benign 
course of the disease and the excellent prognosis. 

George M. Wyatt, AI.D. 

Syphilitic Spondylitis. Eugene Freedman and I. 
Meschan. Am. J. Roentgenol. 49: 75G-7G5, June 1943. 

The literature on syphilitic spondylitis is reviewed 
and the authors report 3 cases observed by them. The 
lesion shows a marked predilection for involvement of 
the cervical vertebrae, for reasons unknown. The 
symptomatology is not definite. There are localized 
pain, which may be more marked at night, stiffness, 
and tenderness to palpation as the result of periostitis. 
Roentgenologic examination shows evidence of de- 
struction of the vertebral bodies, especially on their 
ventral aspect, but there also is a strong tendency to 
osteosclerosis and hyperostosis. There usually is cal- 
cification in the anterior and lateral ligaments, leading 
eventually to complete ankylosis. The tendency to 
ebumation predominates over the tendency to destruc- 
tion. The intervertebral space may be narrowed or of 
normal width. In the cervical region the ligaments 


tend to o.ssify in a rather uniform and smooth fashion, 
while in (he lumbar or dorsal areas, large pointed spurs 
may develop along the anterolateral borders of the end 
plate. Snell apiiearanccs may simulate a degenerative 
arthritic process. Significantly, in syphilitic spondy- 
litis the process is usually localized to two or three 
vertebrae in contrast to the more widespread changes 
in degenerative lesions. 

While the roentgen appearance may suggest the 
possibility that a .syjiliilitic spondylitis is present, 
other factors arc nccc.ssary to substantiate the diagno- 
sis, including evidence of active syphilis, either as 
determineil by the history or by clinical or .serological 
manifestations; development of the lesion at an age 
when lubercnlosis of the spine is rare, and with an 
absence of tuberculosis elsewhere; rapid improvement 
upon institution of antisyphilitic therapy, and the 
predilection of the disease for the cervical region, al- 
though it may occur elsewhere in the spinal column. 

L. W. Paul, M.D. 

Anterior Sacral Meningocele. Frederick A. Collcr 
and Richard G. Jackson. Surg,, Gynec. & Obst. 76: 
703-707, June 1943. 

Anterior sacral meningocele is a rare condition, 
only 22 cases having been previously reported in the 
literature. Eighteen patients were treated. Of these, 
S were cured, 2 remained the same, and 8 died. If the 
condition is unsuspected, inadvertent opening or as- 
piration of the sac may lead to meningitis. 

The meningocele enters the pelvis through an anterior 
defect, which is usually laterally placed. However, 
the tumor may herniate through tlic sciatic foramen 
and present posteriorly. The diagnosis is suggested 
by a life-long history of constipation, palpation of a 
fluctuant retrorectal tumor, and x-ray demonstration 
of a sacral deformity. Treatment should be conserva- 
tive unless the symptoms are severe or the danger of 
the meningocele complicating pregnancy arises. Opera- 
tion consists in approaching the tumor through a 
posterior mid-line incision, ligating and sectioning the 
pedicle. The wall of the sac does not have to be ex- 
cised, since it does not secrete spinal fluid. 

The author presents the record of a case successfully 
treated surgieally. An x-ray film of the pelvis showed 
profound defonnity of the sacrum, suggesting non- 
development of the right half, displacement of the left 
half toward the left, and displacement of the coccyx 
to the horizontal position. A barium enema showed the 
rectum displaced and compressed, and the sigmoid 
displaced upward. The left innominate bone was ro- 
tated somewhat and the sacroiliac joints were slightly 
widened. The bone margins were smooth and not 
eroded. The preoperative diagnosis was a develop- 
mental lesion which might be a dermoid or anterior 
sacral meningocele. Surgical treatment, consisting 
of ligation of the pedicle, was successful. 

David Kirsh, M.D. 

Multiple Cystic Tuberculosis of Bone. F. Ziady 
and G. Selzer. Clin. Proc. (Cape Town, South Africa) 
1: 346-356, October 1942. 

A case of multiple cystic tuberculosis of the bone is 
described. The patient, a colored girl seven months of 
age, had a generalized lymphadenopathy, with nodes 
of varying size. Behind the left ear was a deep sinus 
from which pus was oozing; this communicated with 
the middle ear and mastoid. 
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Roentgenograms revealed a multitude of lesions 
diffusely scattered throughout the body. X-rays of the 
skull showed several well defined areas of erosion in the 
frontal and the parietal regions, with some linear 
periosteal proliferation of the lower part of the frontal 
bone. In the long bones, carpal and tarsal bones, and 
ribs were multiple areas of translucency of various size; 
there was some periosteal proliferation of the linear 
type along the shafts of the humeri, femora, tibiae, and 
fibulae. The lower end of each femoral diaphysis was 
expanded. A greenstick fracture of the upper end of 
the left tibia was present. Films of the chest showed 
scattered rounded areas of opacity in the lung fields, 
larger than those seen with miliary tuberculosis. The 
blood Wassermann reaction was strongly positive. 

Diagnosis was difficult, the following conditions 
being suggested: generalized tuberculosis, Boeck’s 
sarcoidosis, syphilis, a lipoid disturbance of the Hand- 
Schuller-Christian type. 

At autopsy the nodes, bony lesions, and pulmonary 
lesions were shown to be due to tuberculosis. 

Syndrome of Atlanto-Axial Dislocation. G. M, 
Bull. Clin. Proc. (Cape Town, South Africa) 1 : 336- 
345, October 1942. 

The author gives a brief description of the anatomy 
of atlanto-axial dislocation and classifies the types of 
dislocation of the atlas on the axis as (1) fracture of the 
odontoid process with subluxation of the atlas on the 
axis (the most frequent type of dislocation); (2) rotary 
dislocation of the atlas on the axis, due to excessive 
rotation of the head on the trunk; (3) simple sub- 
luxation of the atlas and the skull on the axis without 
fracture of the odontoid. This type of dislocation is 
extremely rare. 

Two cases are presented: one of anterior dislocation 
of the atlas on the axis %vith fracture of the odontoid peg 
and the other a very unusual case of fonvard dislocation 
of the atlas on the axis without fracture of the odontoid. 

Traumatic Dislocation of the Hip with Fracture of 
the Acetabulum. Alfred M. Okelberry. Minnesota 
Med. 40: 37S-383, June 1943. 

The hip joint is susceptible to injury in three periods 
of life: infancy, old age, and under certain circum- 
stances in middle life. In cases of traumatic disloca- 
tion, fracture of the acetabulum may be a complica- 
tion; it occurs when the hip is not adducted and when 
the femoral head is still partly in contact with the 
acetabulum. 

Campbell dmdes dislocation with acetabular frac- 
tme into three types: (1) slight back%vard and upward 
displacement of the femoral head; (2) displacement of 
the femur more than a half-inch upward; (3) displace- 
ment of the femoral head upward and backward onto 
the wing of the ilium. 

The author discusses treatment. If traction fails, 
open reduction is resorted to. Three case histories are 
presented. 

The author comments on the possibility of aseptic 
necrosis occurring in dislocation of the femur. Quoting 
Potts and Obitz, he states that this may be delayed 
until as long as five years following injury. [ There will 
be many to question this concept. As we have come to 
understand aseptic necrosis of the femoral head as 
presented to us by Phemister and others, the occur- 
rence of .such a process after five years of active weight- 


bearing is certainly not well understood, and even 
less well understood would be the manner in which a 
reparative "creeping substitution” would operate. 
Furthermore, the roentgenogram presented by the 
author as evidence of aseptic necrosis is not convincing]. 

Percy J. Delano, M.D, 

Arthroplasty of the Hip for Osteoarthritis, Utilizing 
Foreign-Body Cups of Plastic. Paul H. Harmon. 
Surg., Gynec. & Obst. 76: 347-365, March 1943. 

This presentation deals with two subjects: arthro- 
plasty utilizing foreign substances of non-animal 
origin and end-results of these and other methods in 
ameliorating pain and disability in osteoarthritis of the 
hip. Late results, approximately eighteen months 
following foreign body cup arthroplasty of the hip, are 
reported in 13 cases (16 hips). Results have been 
"excellent” in 10 hips or 62.5 per cent, “good” in 3 
hips or 18.7 per cent, and "poor” in 3 hips or 18.7 per 
cent. It is the author’s impression that the relief from 
pain is definitely greater with the use of the plastic cup 
(molded from sheet material) than following metallic 
cup arthroplasty. Surface hardness of the interposed 
material probably is the responsible factor, since relief 
from pain was far less in 3 patients upon whom an . 
arthroplasty with a pure fused quartz cup was used. 
A simplified operative technic is described which is 
applicable in the presence of a movable hip. The 
plastic cup also has the advantage of being transparent 
to the roentgen ray, so that osseous changes occurring 
in the hip can be visualized. 

The gross and microscopic alterations of the osteo- 
arthritic femoral head, based upon the study of roent- 
genograms of 94 osteoarthritic hips and the direct 
observation of approximately 60 osteoarthritic hips 
at operation, are described. The changes to be seen 
in roentgenograms of the "early osteoarthritic hip” 
include marginal osteophytes at the head and neck 
junction or at the lateral acetabular margin, widening 
of the femoral head by growth of its adductor portion 
as seen in the anteroposterior film, and sclerosis 
within the head and above the acetabular articular 
bony cortex (supra-acetabular sclerosis). At this time 
the superior "joint space” may be normal or slightly 
diminished. As further changes take place, spotty 
sclerosis appears in the head, denoting osseous infarction 
orendosteal proliferation. Marginalosteophytesincrease 
in size and especially the adductor portion of the bead 
becomes disproportionate. In advanced cases the 
adductor osteophyte may be half as large as the head 
itself and may cause partial dislocation of the 
latter. This portion of the head may render the 
femoral head egg-shaped and be a major factor 
in causing it to be difficult to dislocate at opera- 
tion and in restricting motion of the joint. The head 
increases in size both by subchondral sclerosis an 
by its enlargement by osteophytic proliferation. Sub- 
chondral sclerosis is accompanied or preceded Y 
changes in cartilage. As a result, irregular islands o 
cartilage thinning occur, which in advanced states may 
bare subchondral bone. Cartilage is thrown up m o 
pleat and ridge formation, the whole giving the head an 
irregular appearance. The extent of marginal over 
growth of bone and cartilage never parallels the rate 
of degeneration of cartilage over the head and of actua 
enlargement of the osseous structure of the latter. 
Consequently, osteoarthritic femoral heads are neve 
identical. 
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Most of the nltCTiitioiis wliieli are seen in tliecustoni- 
arj' anteroposterior roenlKenogranis of tlie hip and 
which npi)enr to he ncetal)nlnr osseous overgrowtlis arc 
actually allcrniions on nr in the femoral head. Such 
roentgcnoKrnnis seldom give an accurate impression 
of the relative changes in the femoral head and aceta- 
btduin as actually visualized at operation. Lateral 
views of the hip with leRnlulnctetl and externally rotated 
are of help in vi-snalizing the extent of relative involve- 
ment of the femoral head prior to operation. 

The operative technic is de.scrihcd and case reports, 
with illustrations, are included. 

OBSTETRICS AND GYNECOLOGY 

RoentgenoEraphic Obstetrical Pelviccphalometry in 
the Erect Posture. Robt. P. Ball and Ross Golden. 
Am. J. Roentgenol. 49: ".'ll-T-ll, June ISM.'i. 

One of the authors prexamisly had described a method 
of roentgen pelvimetry and fetal cephalometrj’ which 
involved the determination of the volume of the fetal 
head from circumference me.asurcments taken from 
right-angle views (Radiology* 24: 77, 103.'); 31: 188, 
1038). I'or the past fi%’e yc.ars the erect position has 
been used for this purpose in order to eliminate the 
possibility of a change in the relation of the uterus to 
the axis of the maternal body whcti the patient is turned 
from the anteroposterior to the lateral position. The 
present paper describes the technic used in making the 
roentgenograms and discusses their interpretation with 
particular reference to the quantitative relationship 
between the size of the fcl.al cranium and the maternal 
bony pelvis. A previously described noniogratn is 
used to calculate the pelvic diameter. 

The diameters measured include the atilcropostcrior 
and transverse of the inlet, the interspinous, intcr- 
tuberous, b.-i5C of the subpubic arch, sagittal diameter 
of the fore pelvis and of the posterior pelvis. Tlic roent- 
gen report includes, also, a de,scription of pelvic con- 
figuration. 

The total volume of the fetal cranium is calculated 
from the mean circumference measurement of the 
cranial image as seen in right-angle view. In any 
pelvis the obstetrical conjugate or the biischial spine 
diameter will be the smallest internal pelvic diameter. 
If the mean circumference measurement of the fetal 
head plus scalp is translated into units of volume, it 
can be compared to the volume capacity of one of 
these internal pelvic diameters, i.e., to the volume 
of the largest sphere which could pass through. When 
the volume of the head is less than the volume capacity 
of either of these diameters, there is no bony dispropor- 
tion present. Even when the volume of the fetal 
head is greater than the volume capacity of either 
diameter, important bony disproportion is not neces- 
sarily indicated, if molding of sufficient degree can oc- 
cur, thus reducing the size of the head in the direction 
of the narrow diameter, or if compensatory space is 
present so that the widest portion of the fetal head does 
not have to pass through the narrowest pelvic diameter. 
Because of the variables involved, namely, uterine 
force, molding, and the amount of compensatory space, 
arbitrary limits cannot be set. As a general principle, 
however, it can be stated that the smaller the pelvis 
and the greater the excess of fetal head volume over 
the volume capacity of the smallest pelvic diameter, the 
greater the danger of difficulty in delivery. 

L. W. Paul, M.D. 


Analysis of Roentgen Pelvimetry by the Johnson 
Stercoroentgenometer in 379 Cases. J. N. And and 
Leon J. Mcnvillc. Am. J. Roentgenol. 49 : 742-749, 
June 1943. 

The method of roentgen pelvimetry previously 
described by Johnson (Radiology 8: 518, 1927) was 
ii.sed by the authors in the study of 450 consecutive ob- 
stetrical patients. The average diameters in these 
c.ascs are shown in tabular form. Information rela- 
tive to the type of delivery was obtained in 379 pa- 
tients. Analysis of the pelvic diameters obtained in 
the.se 379 cases .showed that in 210, or 56.9 per cent, 
all di.unetcrs were normal or greater than the accepted 
average diameters; in 95 patients, or 25.1 per cent, one 
or more were shortened from 5 to 10 mm.; and in 68 
cases, or 17.9 per cent, diameters were contracted over 
10 mm. In a .scries of 205 patients with nonnal diame- 
ters as detennined by the stereoroentgenogram, 203, 
or 99 per cent, had normal deliveries. In a group of 
01 patients in whom more than one diameter was con- 
tracted more than 10 mm., 52, or 85.2 per cent, had 
difficult or prolonged Labors or required operative de- 
liveries. 

This study emphasizes the importance of the inter- 
spinous or transverse diameter of the mid-plane in 
pelvimetry. Of 45 patients with contraction of the 
interspinous diameters of over 10 mm., only 3 delivered 
normally. 

The authors conclude that the Johnson method of 
stereoroentgenometry combined with tlie stereoscopic 
study of the relationship of tlic bony pelvis and the 
fetal skull is of considerable value in the prognosis of 
the future course of pregnancy. L. W. Paitl, M.D. 

Comparative Value of Roentgen versus Clinical 
Methods of Pelvic Examination in Obstetrics: Roent- 
genologic Aspects. Samuel G. Henderson. Pennsyl- 
vania M. J. 46: 902-906, June 1943. 

Roentgen studies are of primary importance in dis- 
closing pelvic configuration and relative size of the fetus 
and maternal pelvis. Studies are best made late in 
pregnancy, as in the early months x-ray may hold an 
element of danger to the fetus. Furthermore, if the 
studies are made in the ninth month of pregnancy, a 
statement can be made concerning the relative size of 
the fetus and maternal pelvis. 

To be of most value a technic must be simple, practi- 
cal, and technically accurate; it should give the size 
and shape of both the inlet and outlet of the pelvis. 
The author employs the perforated plate method, using 
three films, anterior-posterior, lateral, and a film of the 
subpubic arch. He also uses precision stereoscopy as 
outlined by Caldwell and Moloy. 

Female pelves are divided into four types, gynecoid, 
android, anthropoid, and platypelloid, each major type 
having modifying characteristics ordinarily seen in 
the other major groups. 

A roentgenologist’s description of the pelvis should 
include its type, the inlet and the angle of the fore- 
pelvis, whether average, narrow, or wide, and the slope 
of the pelvic sidewalls. In the lateral view the con- 
figuration of the pelvis should be determined — whether 
flat, concave, or convex anteriorly. The true con- 
jugate, posterior sagittal diameter, and the size and 
shape of the sacrosciatic notch should be described. 
The fetal skull is measured in its greatest sagittal and 
transverse diameters. 

In a study of 329 pregnant women there were 233 
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gynecoid, 14 android, 45 anthropoid and 37 platypelloid 
types of pelvis. Vertex presentations were found in 
291 cases, breech position in 27, transverse position in 
2, and face position in 1. Twins were present in 5 
cases. Cephalopelvic disproportion was diagnosed 
in 94 patients; it was marked in 18, moderate in 54, 
and borderline in 22 cases. 

A paper on the clinical aspects of pelvic examination 
follows this contribution. See following abstract. 

Joseph T. Danzer, M.D. 

Comparative Value of Roentgen versus Clinical 
Methods of Pelvic Examination in Obstetrics; Clinical 
Aspects. Howard A. Power. Pennsylvania M. J. 
46: 907-909, June 1943. 

This paper follows one on the roentgenologic aspects 
of pelvic examination, abstracted above. Two hundred 
and twenty-nine of the women who were studied roent- 
genologically were also examined clinically. The two 
examinations were in complete agreement as to the 
type of pelvis in 98 cases; they disagreed at least 
partially in 131, and in 88 cases there was absolute 
disagreement. In evaluation of disproportion there 
was agreement in 174 instances and disagreement 
in 55. Most of these disagreements represented 
borderline disproportion. In 16 cases in which the 
clinical opinion was questionable and the x-ray 
showed no disproportion, x-ray opinion was correct 
in the entire group. In 4 cases in which the clinical 
opinion was questionable and the x-ray showed dis- 
proportion, x-ray opinion was correct in 3. The x-ray 
opinion was also correct in 4 out of 5 instances when it 
showed questionable disproportion and the clinical 
examination was normal, and in 8 out of 12 cases 
where there was x-ray evidence but no clinical evidence 
of disproportion. In 10 out of 12 cases the x-ray evi- 
dence was correct in denying disproportion when clinical 
opinion reported that it existed. 

The greatest mortality occurred in a group of 122 
cases where there was no evidence, clinical or roent- 
genological, of disproportion. In this group there 
■svere three fetal deaths, 2 of the babies being macerated. 
The one maternal death was due to toxemia. 

Joseph T. Danzer, M.D. 


Roentgenologic Localization of the Placenta Without 
Contrast Media. R. Manges Smith. Am. J. Roent- 
genol. 49; 750-755, June 1943. 

The literature on the subject of placental localization 
is reviewed and the author discusses his experiences 
with soft-tissue study of the placenta. In addition to 
two roentgenograms made in the anteroposterior and 
lateral positions for bone detail, an additional lateral 
roentgenogram is made with the soft-tissue technic. 
These three films usually afford sufficient information to 
make an accurate diagnosis of the position of the 
placenta. During the past six years over one thousand 
such examinations have been made. The placental 
shadow normally is usually on the ventral side of the 
fetus and is in continuity with the wall of the uterus. 
In placenta praevia the extent of shadow which is 
found in the body of the uterus depends upon the type 
and degree of placenta praevia. When this is complete, 
the placental shadow is absent from the upper uterine 
segment. While it is not usually visible in the lower 
segment either, because of its concealment by the 
pelvic bones, the high displacement of the presenting 


part speaks for its presence there. Diagnosis in these 
cases, therefore, is dependent upon the absence of a 
placental shadow from the upper segment of the uterus 
and displacement of the presenting part from its normal 
position. L. W. Paul, M.D. 


GENITO-URINARY TRACT 

Layer Formation in Pyelography. Alice Ettinger, 
Am. J. Roentgenol. 49: 783-794, June 1943. 

As an explanation for certain pyelographic appear- 
ances, the author advances the theory that these may 
be due to layering of the lighter, stagnant urine in the 
kidney pelvis on top of the denser urine containing 
contrast medium. An example is the so-called “psoas 
border sign” in which the medial surface of the kidney 
pelvis is perfectly straight and parallel to the psoas 
muscle margin. This configuration is more frequent 
in cases of hydronephrosis, but may be demonstrated in 
nomal-sized pelves. If observations are carried out 
over a long enough period of time, a double medial 
border line of the renal pelvis is visualized. The author 
explains this on the basis of the layering phenome- 
non. If the films are made with the patient in 
various positions, there can be demonstrated a shifting 
of heavier dye-containing urine within the renal pelvis 
to the most dependent portion. Layer formation can 
be demonstrated experimentally’ if urine is collected 
before the intravenous injection of the dye and again 
at the end of intravenous pyelography. If one of these 
fluids is added carefully to the other, roentgenograms 
of the mixture will show a distinct difference in density 
of the two layers and they will remain separated for 
considerable periods of time, L. W. Paul, M.D. 


VENOGRAPHY 

Use of Venograms for the Localization and Study of 
Arteriovenous Fistula. James R. Watson, J. M. 
Lichty, J. M. Hill, and R. B. Miller. Surg., Gynec. & 
Obst.76: 659-664, June 1943. 

The use of venography has been principally confined 
to the study of venous thromboses. Bauer had pre- 
viously suggested that it might be of value in the study 
of arteriovenous fistulas, and the authors have con- 
firmed this impression in their paper. 

Arteriovenous fistulas produce changes in both the 
artery and vein, but the latter is the more adversely 
affected, manifesting varying degrees of hypertrophy 
and dilatation proximal to or at the level of the fistula. 
If the valves become incompetent, the adjacent distal 
segment of the vein may undergo the same change. 
However, such dilatation is uncommon, for the arterial 
blood takes the course of least resistance and passes 
through the fistula and into the proximal vein. 

The authors record 3 cases of arteriovenous fistu a 
of the common femoral vessels in which venography 
proved to be a reliable means of locating the level of t ic 
fistula, as later proved at operation. In each case t le 
vein distal to the fistula was normal. Ligation of t 
vein distal to the fistula at the time of injury in otic 
case was not followed by the development of varicosi 
ties and edema. This was in sharp contrast to >e 
other two cases, in which collateral circulation 
through numerous dilated and tortuous super JCi 
veins. The authors believe this suggests that liga 'O 
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■of the vein clisial to the fisliiln lit the lime of injury 
uiisht exert tlie same beneficial effect on the limb that 
proximal liRation exerts on the heart. 

VenoRraphy should be of special value in localizing 
fistulas when the physical signs are inadequate or even 
■confusing, as when the fistulas are small, multiple, or 


situated in the upper mediastinum or pelvis. It is 
also of value in the demonstration of fistulas at or 
proximal to the roots of extremities, where arteri- 
ography is dillicult. Venography may be used in con- 
junction with arteriography when multiple fistulas 
arc suspected. David Kirsh, M.D. 


RADIOTHERAPY 


Radiation Treatment of Lymphangioma. George W. 
Holmes and Lloyd E. Hawes. Am. J. Roentgenol. 
A9: 799-S02, June 1913. 

The term lymiihangiomn includes a considerable 
variety of slow-growing, usually congenita! tumors 
occurring in the skin and subcutaneous and deep areolar 
tissues, occ.asionally invading the muscles of the neck, 
tongue, lip, and other structures. Three distinct forms 
have been described: lymplmvi^ioiiia simplex, which 
occurs chiefly in the skin and is composed of an anas- 
tomosing network of ve.ssels or spaces of small caliber; 
tymphaugioma cavcrtwsiim, which consists of a system 
of closed lymph spaces lined with endothelium; lymph- 
angioma cyslicnm, consisting of a collection of cysts 
of v.arying size, lined with flat endothelium and con- 
taining lymph. Two other fomis are usually added — 
the verrucous and the cystic hygroma. 

The records of 12 cases treated with roentgen rays or 
radium during the years from 1930 to 19^10 arc pre- 
sented. After 19-10 radiation treatment was replaced 
by surgeo’ as a general procedure. In only 2 cases was 
the diagnosis confinned by biopsy so that histopatho- 
logical classification is impossible, but the clinical diag- 
nosis seems correct in a liigh percentage of the group. 
The use of biopsy as a means of diagnosing lymph- 
angioma probably should be discouraged, since the 
findings arc often inconclusive and because fatalities 
not infrequentl}’ follow infection. 

The results of this review seem to indicate Uiat there 
is only one form of lymphangioma, the verrucous type 
of lymphangioma simplex, which responds favorably to 
irradiation in doses which do not cause permanent in- 
jury to normal tissue. All other forms either do not 
respond at all or require a dose larger tlian can be given 
with safety. Infection is a hazard of treatment, particu- 
larly in the large tumors of the neck. For this 
reason the taking of biopsies and tlie insertion into the 
tumor of radium in the form of seeds or needles should 
be discouraged. L. W. Paul, M.D. 

Carcinoma of the Limg, with Freedom from Symp- 
toms for Five Years. N. Puente Duany and W. 
Figueras Gonzales. Rev. med. cubana. 54; 336-342, 
April 1943. 

Puente Duany and Figueras Gonzales present a case 
of carcinoma of the right upper lobe of the lung treated 
by deep roentgen therapy, with relief of symptoms. 
The patient was observed for a period of five years, the 
lung tumor remaining quiescent to the end. Death 
was attributed to late metastasis. 

In the treatment a total of 7,000 r were given, in 20 
daily doses through anterior, posterior, and lateral 
ports 15 X 15 cm., at 50 cm. distance. The factors 
were 200 kv., 6 ma., filtration 1.0 mm. A1 plus 1 mm. 
Cu, exposure time 30 minutes. 

It is unfortunate that no biopsy was done and the 
type and grade of the tumor were not ascertained. 

A. Mayoral, M.D. 


Case of Ewing Tumor of the Right Femur, in the 
Epiphysis, with Unusual Pathological Fracture. Guil- 
lermo Halley. Rev. mfid. cubana. 54: 287-298. March 
1913. 

A case of Ewing sarcoma in a child of twelve, local- 
ized to the epiphysis of the right femur, is reported. 
The child suffered a spontaneous pathological fracture. 
Roentgen therapy caused some improvement, but the 
tumor metastasized to the lung and death occurred 
fourteen months after the onset of symptoms. 

A. Mayoral, M.D. 

Lymphogranulomatosis, with a Secondary Tumor 
of the Pharynx of Similar Nature. N. Puente Duany. 
Rev. m6d. cubana. 54: 173-180, Febniary 1943. 

Puente Duany reports a case of lymphogranuloma 
in which the primary lesion was localized to the cervical 
lymph nodes, with discrete infiltration of the lateral 
pharyngeal wall. The lesion responded well to deep 
roentgen therapy, but recurred. A second course of 
roentgen irradiation cfTcctcd an apparent cure. Six 
months later, however, the patient was seen with a 
large tumor obstructing the nasal passages. This new 
growth the author suspected to be an epithelioma. 
Biojjsy, however, revealed an invasive and infiltrating 
Ijunphogranuloma, which proved to be radioresistant. 

The author believes that the roentgen dosage used 
for the original tumor was not sufficient to cure, al- 
Uiough it did relieve the symptoms, and that it may 
have been the cause of the resistance of the second 
tumor to irradiation. A. Mayoral, M.D. 

Low-Dosage Irradiation to the Pituitary Gland and 
Ovaries in Amenorrhea and Dysfunctional Uterine 
Bleeding: A Long-Term Survey. Leon Reidenberg. 
Am. J. Obst. & Gynec. 45; 971-979, June 1943. 

The numerous clinical reports on low-dosage irra- 
diation to the pituitary gland and ovaries include only 
a short follow-up period, one to three years. The 
present paper is based on a careful follow-up of 136 
women who received this type of treatment from three 
to thirteen years ago. The results indicate that low- 
dosage irradiation, within the limits employed in these 
cases, is a helpful and safe agent. No deleterious effect 
upon the offspring of 54 women who have given birth 
to 80 children was found. 

The technic generally used for ovarian irradiation 
was as follows: 135 kv., 5 ma., F.S.D. 40 cm., 6 mm. A1 
filter, size of field 20 X 20 cm. Depending upon the 
thickness of the abdominal wall, 50 to 90 r (measured 
in air) were given three times at intervals of one week. 
The pituitary gland rvas treated with the same dosage 
at the same time through a portal 3 X 3 cm., lateral 
fields being used. Partial relief of amenorrhea by one 
course of treatment seemingly justifies a second course 
rvithin three to six months. 

The patients to receive this type of radiation were 
carefully selected. Only those who showed no evidence 
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of a constitutional debilitating disease, diabetes, or thy- 
roid malfunction were treated. A diagnostic curettage 
preceded treatment in most instances to eliminate the 
presence of intra-uterine disease. Women with pre- 
menopausal uterine bleeding were not treated. A bio- 
logic test was performed to exclude a chance pregnancy. 

Thirty-six (or 71 per cent) of 51 patients with second- 
ary amenorrhea of 6 months' to fifteen years’ duration 
were restored to normal menstrual periodicity, and 4 
of these conceived within three months after irradia- 
tion therapy. The effect on primary amenorrhea was 
equally interesting. Four patients (18 to 22 years) 
had never menstruated. One of these began to men- 
struate spontaneously two years after treatment and 
continued to menstruate normally for a further follow- 
up period of four years. In the other 3 treatment was 
ineffective. 

Thirty-seven patients complained of oligomenorrhea, 
and 29 (or 78 per cent) of these were restored to normal 
menstrual rhythm. Of this group, 23 complained of 
sterility. Following irradiation, 17 conceived and 
carried to term 23 healthy infants. 

Seven patients with hypomenorrhea were treated, 
of whom 6 sought relief of sterility. Four patients 
(57 per cent) were relieved of the menstrual disorder 
but only one was relieved of sterility. 

Twenty-seven women menstruated cyclically but 
either excessively or for a prolonged interval. Sixteen 
(59 per cent) were restored to normal menstrual 
rhythm. Only one of the 4 patients in this group 
complaining of sterility was relieved. 

Ten patients had totally acyclic menstrual rhythm 
for periods of six months to four years. None of these 
complained of sterility. Five were restored to normal 
menstrual rhythm; 3 were temporarily benefited and 
two were unaffected. Stephen N. Tager, M.D. 


Therapeutic Abortion by X-Rays. Carlos E. Gar- 
ciga. Rev. med. cubana 54: 270-280, March 1943. 

The author calls attention to the beneficial effect of 
castration on cancer of the genital organs in the female. 
When pregnancy and cancer coexist, the latter will 
usually be aggravated. Roentgen therapy is recom- 
mended not only as a safe abortive, but to cause 
cessation of menstrual function. From the cases 
presented, the impression is gained that the usual dose 
is 2,500 r given in daily doses of 255 r to the right and 
left ovary alternately. Abortion usually takes place 
from the twenty-fifth to thirtieth day after the com- 
pletion of the treatments. The best results are ob- 
obtained in early pregnancy. A. Mayoral, M.D. 

New Type of Radium Loading Protective Device. 
Andrew H. Dowdy, Benjamin DuBilier, and Dean B. 
Cowie. Am. J. Roentgenol. 49: 803-810, June 1943. 

A new type of radium-loading protective device is 
described. The old type of protective device had no 
sides, and the back and bottom were constructed of one 
inch of lead. The absence of lead sides permitted a 
direct exposure of the hands and fingers to the radium 
device. The new device is made with side walls of 
lead and the lead in the back and bottom has been in- 
creased from 1 to 2 inches in thickness. The 
radium and loaded applicators are manipulated by 
remote control. The design and the accessory instru- 
ments make it possible to shorten greatly the time 
necessary to load and unload the radium applicators. 
Charts are included showing the results of measurement 
tests obtained while unloading and loading different 
types of radium applicators. The authors believe that 
with reasonable care the average daily exposure from 
radium should not exceed 0.005 r in the average hos- 
pital. Diagrams and photographs of the device are 
included. L. W. Paul, M.D. 


EXPERIMENTAL STUDIES 


Induction of Leukemia in Mice by Methylcholan- 
threne and X-Rays. D. P. McEndy, Mary C. Boon, 
and Jacob Furth. J. Nat. Cancer Inst. 3: 227-247, 
December 1942. 

Leukemia was produced in mice by repeated percu- 
taneous applications of methylcholanthrene. The ani- 
mals were killed at intervals, the blood-forming organs 
were examined microscopically, and transmission ex- 
periments were made with suspensions of cells from 
spleen and lymph nodes. 

Numerous transmission experiments made before 
the eighth week of painting w'ere uniformly negative, 
although hyperplastic changes wfere evident in lym- 
phoid tissues. Three cases of leukemia were first dem- 
onstrated by transmission experiments. A subsequent 
microscopic review showed the presence of collections 
of atypical cells in the splenic pulp and in lymph nodes, 
while the bone marrow and liver showed no change. 
The numerous transmission experiments made from 
histologically definite cases of leukemia failed in only 1 
of 46 injected mice. Of the tests used to determine the 
presence of leukemia, the gross examination is the least 
reliable, the microscopic examination next in order, 
and the inoculation experiments are the most decisive. 

The type of leukemia produced w-as lymphoid or 
atypical, mth the exception of a few myeloid or mono- 
cytic leukemias. Evidence is presented suggesting 


that the atypical cells originate in lymphoid tissues. 

The onset of induced leukemia is sudden when 
judged by the criteria studied. 

In some of the experiments the mice were irradiated 
either before or after painting with methylcholanthrene. 
The following factors were used: 140 kv., 5 ma., 30 
cm. T.S.D., with an inherent filter of 1 mm. aluminum. 
Under these conditions the output of the machine was 
100 r in 0.7 minute. All irradiated mice received 300 r. 
The incidence of leukemia was slightly higher among 
the x-rayed and painted mice than among the mice 
painted but not x-rayed. 

A preliminary study of blood smears indicates ttet 
the majority of induced leukemias are accompanied by 
specific blood changes recognizable at least two weeks 
before the death of the animal. 

Effect of Heparinization on Experimental Post- 
Irradiation Tissue Changes in the Lung: Prelhnmaty 
Study. Floyd Boys and Ivor D. Harris. Am. J. Roent- 
genol. SO: 1-7, July 1943. , 

Young adult white Belgian rabbits were 
with 200 kv. irradiation over the entire thorax. Eac t 
animal received a total of either 4,200 or 4,900 r. ® 
period of roentgen irradiation was fourteen days, ic 
treatment being given on alternate days. Control an 
experimental groups were used. The control group wa 
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Rivcu irradiation alone, nnd the exi>erinienlnl Rroup 
was heparinized with ruinaetnin in conjunction with 
irradiation. 

These c.xpcriincnf.s .seem to indicate that heparin 
has a definite effect on the inflannnntory process in the 
IiniK parenchyma. 'The. inllammation which follows 
roentgen irradiation damage to the lungs of rabbits is 
somewhat less extensive when heparin is administered 
than without heparin, nnd later changes (ptdmonarj’ 
fibrosis and plenr.al adhesion formation) are greatlj* 
diminished. 

Since heparin is a dangerous dnig, much more ex- 
tensive work covering other types of innammation is 
required before it will be possible to make practical use 


of the phenomenon suggested by the results here ob- 
tained. However, thc.se experiments suggest a new 
technic for the measurement of the effect of roentgen 
irradiation on various tissues, particularly in the field 
of m.alignant tumors. It is still apparently not es- 
tablished whether the effect of roentgen irradiation in 
checking malignant growth is entirely a direct destruc- 
tion of the cancer cell or whether this destruction is 
much or little enhanced by the accompanying fibrosis. 
If fibrosis can be markedly diminished in the experi- 
mental animal with the use of heparin, there may be at 
hand a new biological method for measuring direct 
roentgen irradiation effect on cells in the living body, 
Clarence E. Weaver, M.D. 
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Roentgen Therapy of Wilms' Tumor^ 

EDWARD W. ROWE, M.D., and MAURICE D. FRAZER, M.D. 
Lincoln, Neb. 


W ilms’ tumor, adenomyosarcoma, or 
embryonal mixed tumor of the kid- 
ney, is the most common renal neoplasm 
occurring in infancy and childhood. Some 
examples, however, have been reported in 
adults. The prognosis in A majority of 
cases is generally unfavorable, and the 
course of the disease is usually rapid. 

SYMPTOMATOLOGY 

The familiar triad of symptoms for renal 
neoplasms — ^hematuria, pain, and a mass — 
is not found in all cases of Wilms’ tumor. 
The usual finding in these cases is a rapidly 
growing mass. In 2 of the cases to be re- 
ported here, hematuria was tlie initial 
symptom pointing toward a disturbance in 
the urinary tract. Persistent pain was not 
reported in any of the cases; but in 2, 
vague abdominal pain associated with gas- 
tric disturbances was noted over a period of 
several months. These vague abdominal 
pains were generally associated with meals. 
The blood pressure was not elevated in any 
of the cases to be presented. Hyperten- 
sion may occirr, however, in some in- 
stances, as observed by Bradley and Pin- 
coffs in' their series of cases (1). Trauma 
may be associated with the onset of the 
more severe symptoms, as occurred in 
Case III, reported below. 


PHYSICAL FINDINGS 

The patient is usually a child averaging 
tliree to five years of age, fairly well nour- 
ished and in apparent good health. A mass 
in eitlier flank, of varying size, smooth con- 
tour, and firm consistency, that moves on 
deep inspiration, is found. As metastases 
from Wilms’ tumor are generally blood- 
borne, care should be taken in examining 
these patients not to palpate the tumor 
more than is absolutely necessary. 

DIAGNOSIS 

other abdominal tumors that may be 
encountered in children and lead to some 
confusion in differential diagnosis are med- 
ulloblastoma of the adrenals, retroperi- 
toneal sarcoma, lymphosarcoma of the 
bowel, congenital abnormalities of the kid- 
ney, mesenteric and pancreatic cysts, and 
splenomegalia associated with leukemia or 
lymphoblastoma. 

Complete radiographic and urologic ex- 
amination of the urinary tract in these pa- 
tients is definitely indicated. As they are 
generally young, a cystoscopy with retro- 
grade pyelography is not always feasible. 
There are also cases in which the intrave- 
nous route for visualization of the renal 
pelves and calices is not technically pos- 
sible. In these cases, differential diagno- 
sis of Wilms’ tumor may be carried out by 
intramuscular urography, using a 35 per 


1 Presented before the Radiological Society of Nort 
America, at the Twenty-eighth Annual Meetini 
Chicago, 111., Nov. SO-Dec. 4, 1942. * 
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Fig. 1. Case I: Right renal tumor with distortion of 
pelvis and calices. 


a number of blood vessels, so that the tu- 
mor cells cannot be forced into the blood 
stream by handling. (3) It allows time 
for good physical preparation of the pa- 
tient and assures better physical condition 
at the time of surgery. (4) It serves as a 
diagnostic aid, as these tumors are gener- 
ally very radiosensitive. 

Close co-operation between the radiolo- 
gist and the urologist should be the watch- 
word in these cases, so that the ideal time 
for surgery can be elected following the 
preoperative roentgen therapy. We be- 
lieve that nephrectomy should follow irra- 
diation in four to six weeks. A longer in- 
terval was allowed in one of the following 
cases, because of the poor physical condi- 
tion of the patient and the slow regression 
of the tumor. There was also, in this case, 
a question of a pulmonary metastasis, 
which later proved to be a small area of 
infiltration due to an acute upper respira- 
tory infection. Postoperative roentgen 
therapy we believe, should be given with- 


in three 'to six weeks following surg;ery, 
or as soon as the condition of the patient 
will permit. Preoperative irradiation, in 
our opinion, based upon a review of the lit- 
erature and upon our experience in this 
small series of cases, is much more impor- 
tant than postoperative. 

TECHNIC 

In this series a total of 3,500 to 4,000 r, 
measured with back-scatter, was adminis- 
tered to the tumor area through four or six 
ports, using 200,000 volts constant poten- 
tial, Thoraeus A filtration, 50 cm. distance, 
18 ma., H.V.L. 2.250 Cu. 

CASE REPORTS 

Case I ; L. H. (Ref. by A. D. M.) ; A white male, age 
5, was admitted to the hospital Feb. 12, 1936, having 
first passed blood in the urine on Dec. 16, 1935. At 
that time he had a severe upper respirator}^ infec- 
tion. Ten days later there was a recurrence of 
bleeding, which continued intermittently until ad- 
mission. One week before hospitalization, a physi- 
cian made a diagnosis of nephritis. On a second 
visit to the physician a tumor was discovered in the 
left flank and the child was referred to a urologist 
for consultation. 

Physical Examination: There was a palpable hard 
mass in the right flank. Otherwise, the physical 
findings were not significant. Blood pressure, sys- 
tolic 72; diastolic 50. 

Laboratory Examination: Urinalysis, Feb. 12; 
acid, specific gravity 1.020, trace of albumin, sugar 
0, acetone 0, diacetic 0, leukocytes 1 +, erythrocytes 
3-t-. The red cell count was 4,070,000, hemoglobin 
78 per cent, white cell count 8,900. 

X-Ray Examination (Feb. 12, 1936 ): Intravenous 
urography showed distortion of the lower calices on 
the right with displacement of the kidney pelvis up- 
ward. A mass measuring 8 cm. in diameter was 
seen arising in the lower pole of the right kidney. 
Normal function and kidney outline were noted on 
the left (Fig. 1). 

Treatment: Transperitoneal right nephrectomy 
was done on Feb. 13, the kidney pedicle being iso- 
lated, ligated, and amputated before manipulating 
the kidney. Postoperative roentgen therapy "'as 
given from March 17 to April 1, 1936, a total o 
3,980 r, measured with back-scatter, being adminis- 
tered tlirough two anterior and two posterior po s 
10 cm. square, on the right. The factors 
kv. constant potential, 18 ma., Thoraeus 
50 cm. distance, H.V.L. 3.50 Cu, 0.070 A. effec n 
wavelength. 

Progress: The patient made an uneventful r 
covery from operation and roentgen therapy. 
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Figs. 2 and 3. Case II: Right renal tumor with delayed function and distortion of pelvis and calices. 


On Feb. 20 the surgeon made the following note: 
“On arms, trunk and legs are discrete hard nodules 
about the size of small grains of wheat. Mother 
states some of these have been in evidence for over 
a year, while others have made their appearance 
more recently. Must consider possibility of metas- 
tasis.” 

Roentgenographic examination of the chest, May' 
29, 1936, showed extensive infiltration of both lung 
fields, consistent with metastatic neoplasia. 

Death occurred in July 1936. 

Gross Pathology: The kidney measured 12 X 8 X 
5 cm. There was a definite generalized enlargement 
of the lower pole. On palpation this region was soft 
and several small, rounded, somewhat yellowish dis- 
colored elevations were seen beneath the capsule, 
which was intact. The renal pelvis and the upper 
ureter were filled with clotted blood. 

Cut section revealed a soft bulging tumor, 8 cm. in 
diameter, in the lower pole of the kidney. Fibrous 
connective-tissue strands were seen running through 
the surface of the tumor, and it was surrounded by 
what appeared to be a very distinct fibrous connec- 
tive-tissue capsule. The lower half showed hemor- 
rhagic degeneration which in some spots was almost 
gelatinous. There were also some distinct yellow 
irregular areas present. The kidney cortex sur- 
rounding the tumor was thin and in some areas com- 
pletely destroy'ed. The upper pole of the kidney 


shonved little of note; there was considerable dis- 
placement of the kidney pelvis and upper calices. 

Microscopic Pathology: The dominating feature of 
the tumor from a microscopic standpoint was the 
presence of large glandular areas made up of cells 
chiefly' columnar in character and surrounded by 
rather thinly arranged spindle-like cells. The 
stroma of the tumor consisted of two types of cells. 
The predominating type was a collagen-producing 
cell containing relatively' few nuclei. Large areas 
of necrosis were present. The pathologist was un- 
able to find any definite striated muscle or definitely 
recognizable smooth muscle in the tumor. In this 
respect it departs somewhat from the usual micro- 
scopic picture. The other findings,, however, are 
typical and perfectly diagnostic of the so-called 
Wilms’ tumor of the kidney which appears in 
childhood and infancy. 

Case II: T. W. (Ref. by A. D. M.): A white 
child, age 8, was admitted to hospital Jan. 27, 1938, 
with a history of gross hematuria on Jan. 23, that 
had persisted until the time of admission. The pa- 
tient had been in good health until that time except 
for a chronic otitis media of the right ear, of five or 
six years’ duration. For the past year, there had 
been recurrent attacks of severe upperright abdomi- 
nal pain after meals, attributed to an allergy for 
wheat. 

Physical Examination: There was a mass in the 
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right kidney area, approximately twice the size of a 
normal kidney, palpable anteriorly and posteriori)’’. 
It moved with respiration, was firm in consistencj’’, 
and was not tender. 

Laboratory Examination: Red blood cells 4,060,- 
000; hemoglobin 56 per cent; white cells 6,400 
(polymorphonuclears 50 per cent; lymphocytes 50 
per cent). Urinalysis: red, neutral, specific gravity 
1.017, albumin 2+, sugar 0, acetone 1-f-, leukoc)d:es 
2-f, er)’lhrocytes 4-}-, no casts. Sedimentation 
time: 23 mm. in fifty minutes. 

X-Ray Examination: The left kidney was normal 
in size, shape, and position, and urinary dynamics 
and anatomy were normal in ’the left upper urinary 
tract. The right kidney was twice normal size. 
Dye did not appear in the right kidney until after an 
interval of thirty minutes and there was no concrete 
outline of intrarenal structures (Fig. 2). In the re- 
gion of the upper calix on the right a collection of 
dye appeared, about 2 cm. in diameter, with an ir- 
regular circular outline. 

Retrograde pyelography, with cystoscop)’-, showed 
smoky urine coming from the right ureteral orifice. 
There was no difficulty in catheterization of the right 
ureter. The calices were not well outlined (Fig. 3). 

X-ray examination of the chest was negative for 
metastases. 

Treatment: Preoperative roentgen therapy was 
given from Jan. 30 to Feb. 15, 1938. A total of 
4,000 r with back-scatter was administered through 
two anterior and two posterior ports 10 cm. square. 
The factors were: 200 kv. constant potential, 18 ma., 
Thoraeus A filtration, 50 cm. distance, H.V.L. 2.250 
Cu, O.lOl A. effective wave length. 

At the time of admission to the hospital, for 
nephrectomy, the tumor was no longer palpable. 
A right nephrectomy was done March 8, using the 
transperitoneal approach, with early ligation of the 
pedicle followed by excision of the tumor. 

Postoperative roentgen therapy was administered 
from April 11 to April 28, using the above technical 
factors and giving a total dosage of 3,300 r meas- 
ured with back-scatter. 

On Sept. 15, 1942, the patient remained well and 
in good health, witli no signs of recurrence. 

Gross Pathology: The kidney measured S.5 X 
4.5 X 3.0 cm. The lower pole showed thickening 
and a palpable firm area. On cut section the kidney 
appeared to be normal with the exception of an area 
in the lower pole measuring 1.5 cm. in diameter. 
This had a pale gray margin and a homogeneous 
yellow center. Projecting from tin's area into the 
lower calix and practically filling the lower half of 
the pelvis of the kidney was a soft, gelatinous mass 
of tissue about 3 cm. in diameter, which was ob- 
viously an extension of the tumor. The mucous 
membrane of the pelvis showed punctate hemorrhage 
surrounding the tumor. 

Microscopic Pathology: A section of a regional 
Umph node from the hilar region of the kidney 
showed no evidence of tumor formation. The 


tissue extending into the renal pelvis from the tu- 
mor showed necrosis and revealed no discernible cell 
structures. The mass of the tumor itself was com- 
posed largely of homogeneous tissue resembling con- 
nective tissue. A few remnants of tissue suggesting 
kidney tubules remained in this area. There were, 
however, small areas of tumor tissue still present, 
composed largely of foamy cells having rather dense 
nuclei. Marked irradiation changes are noted in 
these cells. Two separate pathological opinions 
were rendered. One was that this was a Wilms’ tu- 
mor with changes due to irradiation; the other that 
it was the remains of a hypernephroma. 

Case III: L. M. (Ref. by Drs. H. B. M. and R 
R. R.): A white male, age 3, was admitted to the 
hospital Oct. 17, 1940, having been apparently well 
until about two weeks previous to admission. Dur- 
ing this time he had had intermittent mild abdomi- 
nal pains. Three days previously he had fallen on 
his abdomen and complained of severe pain after- 
ward. This was followed by vomiting, continued 
abdominal pain, loss of appetite, and failure to take 
fluids, from that time until hospitalization. 

The child had been under the observation of a pe- 
diatrician since birth (Dr, R. R. R.). He was seen 
on April 14, 1940, and at that time the abdominal 
veins were prominent but no masses were discern- 
ible. Except for numerous upper respirator)’ infec- 
tions in the past the history was not remarkable. 

Physical Examination: Examination of the ab- 
domen showed an asymmetrical fullness visible over 
the left side. There was a palpable, hard, smooth 
mass in the left abdomen extending to the mid-line 
medially, to the crest of the ilium inferiorly, and to 
the costal arch superiorly. 

X-Ray Examination (Oct. 17, 1940): A warm 
barium clysma entered readily and filled the entire 
colon. The tumor in the left side compressed the de- 
scending colon but no lesions were demonstrable in 
the colonic tract. The descending colon was dis- 
placed anteriorly by a retroperitoneal mass (Fig. 4). 

Preliminary radiographic examination of the ab- 
domen on Oct, 18 showed the right kidney to be 
normal in size, shape, and position. On the left side 
was a large kidney-shaped mass extending from the 
costal margin domiward across the crest of the 
ilium, homogenous in character and smooth in out- 
line. 

With the intravenous administration of diodrast 
the right kidney was rvell shosvn and function ap- 
peared good at all times. There was only sugges- 
tive evidence of the left kidney about the perimeter 
of the tumor (Fig. 5). , . 

On Nov. 30, 1940, an area of increased density m 
the left lower lung field was diagnosed as a possible 
neoplasm. This had disappeared on Dec. 20. 

Intravenous urography on Jan. 3, 1941, shoned 
no changes in the right kidney. The left kidne) 
showed evidence of increased function as compared 
to previous examination. The mass involving tins 
kidney was one-half its previous size. 



Ficrc 4 and 5 Case III: Left renal tumor displacing the descending colon. The pyelogram (right) shows only 
® ' ’ slight renal function on the left. 


Laboratory Examination: Successive blood counts 
were as follows: Oct. 17 ; red cells 3, ’210, 000, hemo- 
globin 56 per cent, white cells 24,100. Oct. 24: red 
cells 4,010,000 hemoglobin 80 per cent, white cells 
14,800. Nov. 2: red cells 3,860,000, hemoglobin 76 
per cent, white cells 6,800. 

Urine examination during the entire period of 
hospitalization showed nothing remarkable., 

Treatment: Treatment during the first period of 
hospitalization consisted of small frequent transfu- 
sions, a total of 500 c.c. of blood being given in a 
period of four days, and preoperative roentgen 
therapy. 

Roentgen therapy was administered to the left 
renal area through two anterior, two posterior, and 
two left lateral ports, 10 cm. square. The factors 
were: 200 kv. constant potential, 18 ma., Thoraeus 
A filter, 50 cm. distance, H.V.L. 2.250 Cu, 0.101 A. 
A total of 3,500 roentgens measured with back- 
scatter was administered to the tumor. 

During hospitalization, Oct. 17 to Nov. 30, 1940, 
the temperature varied from 100.5° to 102° daily. 
Convalescence was slow. During the preoperative 
interval the patient had an upper respiratory infec- 
tion and an area of consolidation in the left lower 
lobe was thought to be a metastasis but later this dis- 
appeared. Surgery' was deferred because of the 
child's poor physical condition, until Jan. 10, 1941. 
Twelve days later, postoperative roentgen therapy 
was carried out in a similar manner and with the 


same amount of radiation and the same technical 
factors as preoperativelj'. 

Operative Report (Jan. 10, 1941); Through a 
transperitoneal approach, a left nephrectomy was 
done, the veins being ligated first. The tumor, which 
was adherent, was carefully' dissected out, the ar- 
tery' being clamped later. The tumor extended 
across the mid-line and was firmly adherent to the 
aorta and vena cava and was attached by a very 
short pedicle. 

Postoperative convalescence was not remarkable. 
Transfusions of citrated blood were given, 250 c.c. 
on two separate occasions. 

Gross Pathology: The left kidney was about 50 
per cent larger than a normal kidney. It fluctuated 
and released considerable fluid when opened. A 
strip of kidney tissue on the inner aspect of the poles 
was normal. The blood vessels and ureters were 
normal. A number of lumps of brownish ne- 
crotic tissue were present. The tissue was friable 
and soft on the inside at the pelvic region. Other- 
wise the interior was largely an empty space from 
which the fluid had been evacuated. 

Microscopic Pathology: Several sections showed 
only necrosis, with no evidence of malignancy. 

Diagnosis: Remains of probable Wilms’ tumor, 
after irradiation. 

The child remains well, with no signs of recurrence. 

Case IV : A. D. (Ref. by V. J. R.) ; A white fe- 
male, age 8, was admitted to the hospital Feb. 2, 
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Fig. 6. Case IV : Left renal tumor with deformity of 
pelvis and calices. 


1942, having been seen by her physician the day be; 
fore admission. Her mother had noticed a mass in 
the left upper quadrant two or three days previously. 
She thought that the child had always had a pro- 
truding type of abdomen. There had been no ap- 
parent loss of weight. There was urinarj" frequency 
but no nocturia or gross hematuria. Occasionally in 
the past the child had complained of abdominal dis- 
tress, especially, after eating, but had had no other 
complaints. 

Physical Examination: There ivas a hard circum- 
scribed mass, approximately 10 cm. in diameter, in 
the left upper quadrant, that was movable and de- 
scended on deep inspiration. 

Laboratory Examination: Urinalysis (Feb. 3, 
1942) showed specific gravity 1.030, acid, slight 
trace of albumin, sugar 0; 10 white blood cells per 
high power field (centrifuged specimen); occasional 
red blood cell per high power field. The red blood 
cell count was 4,510,000; hemoglobin 83 per cent; 
white cells 5,900. 

X-Ray Examination (Feb. 3, 1942) ; Roentgen ex- 
amination of the chest revealed no signs of metas- 
tases. Preliminar%' examination of the urinary' 
tract showed a large circumscribed mass on the left 
side, extending from the median line to the extenral 
borders and from just below the iliac crest to the 
left costal margin. The right kidne}’ was normal in 
size, contour, and position. Intravenous urography 
showed normal kidney function on the right. On 
the left there was marked deformity of the pelvis 


and the calices were not well demonstrated — charac- 
teristic of a new groudh involving the left kidney 
(Fig. 6). 

Treatment: Preoperatively a total of 3,900 r with 
back-scatter was delivered to the left renal area 
through two anterior, two posterior, and two lateral 
ports 10 cm. square, over a period of twelve days, 
Feb. 5 to Feb. 17, 1942. The factors were: 200 kv. 
constant potential, 50 cm. distance, 18 ma., H.V.L. 
2.250 Cu, 0.101 A., Thoraeus A filter. 

On April 1, a left nephrectomy was performed, by 
the transperitoneal route, with ligation of the left 
renal vein and artery as soon as exposed. The tu- 
mor was well encapsulated, with very few adhesions. 

From May 4 to May 14, inclusive, postoperative 
roentgen therapy was administered, with the above 
technical factors, giving a total dose of 3,700 r with 
back-scatter. 

Gross Pathology: The left kidney measured 10.5 X 
10.5 X 5 cm. The only normal appearing kidney 
tissue was located at the upper and lower poles. 
The entire central portion was composed of a mass 
bulging from the lateral aspect of the kidney and 
causing enlargement and distention of the organ. 

On cut section the tumor was found to be fairly 
well circumscribed and surrounded by a fibrous cap- 
sule. The mass was quite soft in the central portion 
and had undergone hemorrhagic necrosis. The 
pelvis and ureter appeared to be entirely normal, 
with no evidence of invasion. 

Microscopic Pathology: Sections of the kidney' tu- 
mor showed it to be composed almost entirely of ne- 
crotic tissue. In recognizable areas of the remaining 
tumor tissue the appearance was that of a highly un- 
differentiated malignant nephroma of the Wilms 
type. 

Course of Treatment: Roentgen therapy' was 
started Feb. 5, 1942, preoperatively, with conse- 
quent reduction in size of the mass. Considerable 
toxicity was noted during this series of roentgen 
therapy, with elevation of temperature due to ab- 
sorption. The blood reached a level of 53 per cent 
hemoglobin and 2,740,000 red blood cells. On hos- 
pitalization prior to nephrectomy', March 30, 1942, 
the hemoglobin was 84 per cent and tlie red blood 
count 4,690,000. 

Convalescence postoperatively was uneventful. 

On readmission. May' 4, 1942, for postoperative 
therapy, the hemoglobin was 82 per cent and the 
red blood count 4,040,000. Radiographic e.xaniina- 
tion of the general skeletal structures showed no 
evidence of metastasis. The further course uas 
uneventful and the child is in apparently' goo 
health, with no signs of recurrence, at the presen 
time. 


CONCLUSIONS 

1. Four cases of renal tumor in children 
are presented, one of which was treated by 
surgery and postoperative irradiation an 


Vol. -12 


Roentgen Therapy of Wilms’ Tumor 


115- 


tlie other tlirce by preoperative irradia- 
tion, surgery, and postoperative irradia- 
tion. The first patient died within five 
months. The remaining three show, re- 
spectively, a survival of four years and 
nine months, two years, seven months. 

2. Combined preoperative in-adiation, 
surgery, and postoperative irradiation of- 
fer the most satisfactory method of treat- 
ment in these cases, in most hands. 

3. Irradiation should be used as an 
adjunct to surgery, and not as the sole 
treatment, for this type of tumor. 

4. Close co-operation between the radi- 
ologist, urologist, and the patient’s parents 
should be the rule, so that the surgery is 
carried out at the proper time following the 
administration of the preoperative irradia- 
tion. The ideal time for operation is four 
to six weeks following the preoperative 
series of irradiation. 

Lincoln Clinic, Stuart Building 
Lincoln, Neb. 
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DISCUSSION 

Herbert E. Landes, M.D. (Chicago) : The kidney 
is probably the most frequent site of malignant neo- 
plasms of infants and children. About 75 per cent 
of these tumors occur in children during the first 
five years of life. Since there are usually no charac- 
teristic .symptoms until a palpable mass is acciden- 
tally discovered, the diagnosis is delayed, often 
until the tumor is considered to be in an advanced 
stage. 

The warning sign of gross hematuria characteris- 
tic of kidney tumors of adults is not, as a rule, pres- 
ent in children, although in the authors’ series 
tliere were two cases of hematuria. The only symp- 
toms present generally are vague gastro-intestinal 
disturbances which in no way indicate disease of 
the kidney. A large, smootli, painless mass in the 
flank is often the initial sign of a dangerous and 
rapidly growing neoplasm. At this stage the diag- 
nosis, of course, is not at all difficult. The history, 
physical findings, and urographic evidence are gen- 
crallj' conclusive. Mdiile the authors have success- 
fully relied upon excretion urography in 3 of their 4 
cases, cystoscopy and retrograde urography will 
give more clear-cut diagnostic and differential diag- 
nostic data. I would like especially to emphasize 
that no infant of either sex is too young for this pro- 
cedure. 

As has been stated, the presence of a smooth, firm 
mass in the flank of an infant or young child sug- 
gests the possibility of (1) kidney tumor, (2) ad- 
renal tumor, (3) congenital anomalies of the kidney, 
including polycystic disease and hydronephrosis, 
(4) retroperitoneal sarcoma, (5) mesenteric cyst, (6) 
omental cyst, (7) enlargement of the spleen, (8) en- 
largement of the liver, and finally, very^ occasionally, 
(9) ovarian cyst. Visualization of the urinary^ tract 
accurately establishes the relationship of the mass 
to the kidney and ureter. 

There is still some difference of opinion as to the 
most desirable plan of treatment. The high mor- 
tality proves that our present methods are unsatis- 
factory in the vast majority of cases. These tumors 
are rapidly growing metastasizing embryonal neo- 
plasms and, as the authors have pointed out, neither 
the size of the tumor nor the histopathology is prog- 
nostic. Most of the tumors are radiosensitive to a 
high degree — a feature presented by all the authors’ 
cases. 

Nephrectomy, in combination with roentgen 
therapy, has now been generally accepted as offering 
some hope of permanent cure. The mortality'- seems 
to be slightly higher if either method is used alone. 
Preoperative roentgen therapy is, in my opinion, de- 
sirable for the reasons stated by the authors. The 
small number of cures of several years’ duration, 
regardless of the treatment employed, is still discour- 
aging. These tumors can generally be removed 
surgically, a transperitoneal approach being prefer- 
able. The probability of recurrence is, however, 
very great. 
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With the strides that have been made in roentgen 
therapy during the last few years and a closer co- 
operation between the roentgenologist and the urolo- 
gist, we may hope for more satisfactory results in the 
near future. 

Lt. Cmdr. J. Marshall Neely, M.C., U.S.N.R. 
(U. S. Naval Hospital, Great Lakes, 111.): mile 
Wilms’ tumor is most commonly encountered during 
■childhood, it is occasionalh’- found in adults. The 
more common adult neoplasm, malignant nephroma 
of hypernephroma type, is even less commonly seen 
in children. Histologically Wilms’ tumor is usu- 
ally quite pure as to cell type, but occasionally one 
finds a case in which it is quite evident that a 
transition between this t}'pe of tumor and the hyper- 
nephroma type of malignant nephroma does exist. 
It seems likely that so-called Wilms’ tumor must be 
considered as a clinical rather than a pathological 
entity and that the histological pattern considered as 
characteristic of the tumor in realit)^ represents a 
point in differentiation in malignant nephromas in 


general. It is also doubtful if Wilms’ tumors are 
greatly more radiosensitive than hypernephromas 
except as would be expected in any tumor showing 
less differentiation. 

The objection to preoperative irradiation in this 
group of tumors is the same as in tumors in general 
where biopsy information is not available. Surgical 
patholog)’^ following irradiation is always somewhat 
unreliable, and in those cases where no tumor cells 
can be found the accurac}'' of diagnosis must always 
be questioned. 

Since there is no clinical or experimental evidence 
that biopsy is harmful, I do not believe that we, as 
radiologists, should use this as an argument for pre- 
operative therapy. In many instances, however, as 
in some of the cases presented by Doctor Frazer, the 
diagnosis as evaluated by clinical and roentgen 
findings is so evident that there should be no hesita- 
tion in using preoperative irradiation. Here, simple 
reduction in tumor size is sufficient indication. 

Doctor Frazer is to be congratulated on his excel- 
lent presentation. 
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A lthough the physiological alterations 
in the urinary tract whicli occur 
during pregnancy are well known to 
radiologists and clinicians, the secondary 
changes produced by pressure of benign 
pehdc tumors are not so widely recognized. 
Many benign pelvic tumors in women are 
capable of causing changes in the upper 
urinary tract. The recognition of the 
frequent occurrence of tliese alterations is 
important both to the pelvic surgeon and 
to tlie student of tlie ureter in pregnancy. 


urography, they showed that 65.7 per 
cent of myomas and 81.9 per cent of 
ovarian cysts produced significant altera- 
tions in the upper urinary tract. The 
higher incidence of changes associated with 
ovarian cysts was explained on the basis 
of tlie soft consistency of the tumor and its 
ability to mold or compress the ureters 
at the brim of the true pelvis. 

Since 1937, we have studied, by ex- 
cretory urography, 96 adult female pa- 
tients with benign pelvic tumors of various 


Table I: Effect of Benign Pelvic Tumors upon the Upper Urinary Tract 



Myomata 

1 

Cysts 

Myomata 
with Cysts j 

Total Cases 

Number 

77 

14 

5 

96 

Obstruction 

39 

3 

4 

46 (47.9%) 

Displacement 

Both obstruction 

11 

1 

0 

12 (12.5%) 

and displacement 

0 

2 

0 

8 (8.4%) 

No effect 

21 (27%) 

8(57%) 

1 (20%) 

30(31.2%) 


In 1935, Baker and Lewis (1) compared 
the alterations of the urinary tract occur- 
ring in pregnancy with those produced by 
pelvic tumors. Their series included 16 
patients with pelvic tumors comparable 
in size to the pregnant uterus after the 
third month of gestation. In these patients 
the quantitative and qualitative altera- 
tions in the upper urinary tract were simi- 
lar to those of pregnancy; a high degree 
of dilatation was observed in pregnancy, 
in large ovarian cysts, and in fibromy- 
omas of the uterus. The changes were 
attributed largely to mechanical pressiue. 

Kretschmer and Kanter (3) found a high 
incidence of urinary changes in 51 female 
patients with benign pelvic tumors. By 

^ Presented before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, 111., Nov. 30-Dec. 4, 1942. 


sizes. Several months after the tumor was 
removed, another urographic study was 
done.^ There were no clinical signs or 
symptoms of significant urinary tract 
disease in any of these patients. Thirty 
cubic centimeters of diodrast^ were in- 
jected intravenously, and a minimum of 
four radiographic exposures made. These 
included a roentgenogram of the abdomen, 
one in the supine position five minutes 
after the injection, another in the Trendel- 
enburg position at fifteen minutes, and 
one in the erect posture at twenty minutes. 

Of the 96 patients in our series, 66 
(68.7 per cent) showed roentgen evidence 

^ The intravenous urograms were made in the 
Department of Radiology at the Hospital of the Uni- 
versity of Pennsylvania, under the direction of Dr. E. 
P. Pendergrass. 

’ Diodrast for this purpose was supplied through the 
generosity of the Winthrop Chemical Company. 
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Fig. 1. Large calcified myoma lying in the anterior 
portion of the abdomen above the pelvic inlet. There 
is no ureteral involvement. 


Table III ; Effect of Benign Pelvic Tumors upon 
THE UPPER Urinary Tract: Position of Tumor 



Freely 

Movable 

Tumor 

Adherent 

or 

Impacted 

Tumor 

Intra- 

ligamentous 

Tumor 

Obstruction 

7 

27 

12 

Displacement 

3 

4 

5 

Both ob- j 




struction 




and dis- 




placement 

0 

4 

4 

No effect 

19 (66%) 

7 (17%) 

4 (16%) 

Total 

29 

42 

25 


of abnormal effects in the urinary tract is 
presented in Table II. Fifty of the pelvic 
tumors were approximately 10 cm. in 
diameter, and 2 measured as much as 30 
cm. Although the size of the tumor was 
important in producing pressure changes, 
there was no significant difference in the 
degree of dilatation produced by tumors 
greater than 10 cm. in diameter. The 
total number of the larger tumors is too 
small, however, to give reliable percentage 
figmes. A huge multilocular cyst which 
contained 10 liters of fluid was found in one 
instance arising from the right ovar}^ 
This tumor extended high in the abdomen 


Table II: Effect of Benign Pelvic Tusiors upon the Upper Urinary Tract: Size of the Tumor 


Diameter — *• ] 

10 Cm. 1 

15 Cm. 1 

20 Cm. 

25 Cm. 

30 Cm. 

Number ] 

Ureters affected ' 

Not affected j 

50 

29 (58%) 

21 (42%) 

29 

24 (83%) 
5(17%) 

12 

9 (75%) 

3 (25%) 

3 

3 (100%) 

0 

2 

1 (50%) 

1 (50%) 


of ureteral obstruction, displacement, or 
both. Obstruction occurred in 46 (47.9 
per cent), displacement in 12 (12.5 per 
cent), and both obstruction and displace- 
ment were present in 8 (8.7 per cent). 

Myomas of the uterus -were encountered 
in 77 patients; 14 patients had ovarian 
cysts, and 5 had both a myoma and a 
cyst. Abnormal urographic changes were 
observed in 56 patients (72.5 per cent) 
w’ith myomata, 6 (43 per cent) with ovarian 
cysts, and 4 (SO per cent) with both cyst 
and myoma (Table I). 

A correlation of the size of the tumor 
as found at operation and the incidence 


and displaced the right kidney upward, 
but it did not produce an obstructive 
mopathy. In another patient with^ a 
large and partly calcified myoma whiA 
extended high above the level of the pelvic 
inlet, no ureteral changes were observed 

(Fiff- !)• . . f +1, 

We believe that the position oi tnc 
tumor in relation to the pelvic ureter is 
more important than its size. In our 
series, the impacted or tlie intraJig^- 
mentous tumors produced the highest 
cYddence of alterations in the urinary tract 
(Table III). In fact, it was unusual to 
find an intraligamentous cyst or fibroid 
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wliidi did not produce abnormal mani- 
festations (Fig. 2). We were unable to 
corroborate tlie observations of Kretschmer 
and Kanter, who showed that the cystic 
tumors produce a higher incidence of 
alteration of the urinary tract than the 
solid tumors. 

What are the urinary tract lesions which 
one may expect as a result of mechanical 
pressure b}'^ a pelvic mass? From our 
experience in this series of patients, tlie 
changes seen on the urograms were quali- 
tatively similar to those seen during 


benign pelvic tumor. In no instance did 
we see complete absence of function of 
one kidney such as may occur with ad- 
vanced malignant growth in the female 
pelvis. 

Different degrees of delayed transporta- 
tion were seen with different positions of 
tlie patient on the roentgenographic table. 
In some instances, with the patient in the 
supine or Trendelenburg, position, moder- 
ate dilatation of the upper ureters was 
easily demonstrable, but in the erect 
posture the upper ureters would empty and 



Fig. 2. Intraligamentous cyst producing ureteral obstruction on the right side. This was the 
most severe obstruction seen in any of our patients. 


pregnancy but were rarely so pronounced. 
Dilatation of the ureters, when present, 
was seen always at the level of the pelvic 
inlet or slightly above. This dilatation 
was usually bilateral, often producing 
greater changes on the right side (Fig. 3). 
In the more pronounced cases of obstruc- 
tion, the ureters were widened, elongated, 
and redundant above the point of ob- 
struction, and the renal pelvis and calices 
showed evidence of back pressure. In the 
milder cases, only the upper ureter showed 
moderate or slight dilatation. We have 
observed but one patient who had a severe 
degree of hydronephrosis as a result of a 


the renal pelves and calices would return 
to normal appearance. When, however, 
the tumor was fixed within the pelvis, 
the obstructive phenomena were more 
pronounced and persistent in all positions. 

Displacement of the pelvic portion of 
the ureter, when present, was most often 
lateral. In only a few instances was the 
pelvic ureter straightened in a vertical 
direction by the mass, which appeared to 
fix it in position. 

One of the most interesting phases of 
this investigation proved to be the com- 
parison of the preoperative and post- 
operative urograms. The latter were made 
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Fig. 3. Mild obstructive uropathy produced .by 
myoma uteri. The right ureter is dilated and elon- 
gated above the iliac vessels. The pelvis and calices 
are normal. 

from eight to sixteen weeks after operation. 
In all instances a return to normal function 
was demonstrated. Continued compari- 
son of the two sets of films frequently 
brought out minor preoperative changes 
that might well have been overlooked. 
One striHng feature of the follow-up uro- 
grams was their poor diagnostic quality 
for morphological changes, compared to 
the preoperative films. Without the pelvic 
mass the transportation of dye was rapid, 
and recording of filling of the renal pelves 
and calices was consequently often not 
obtained. This lends emphasis to the 
statement that the anatomical outlines of 
the normal urinary tract are frequently the 
most difficult to demonstrate by excretory 
urography. 

It is not within the scope of this paper 
to discuss the urinary tract changes which 
occur with pregnancy. Excellent publica- 
tions of Hundley et al. (2), of van Wagenen 
and Jenkins (5), of Lee and iSIengert (4), 


and many others, have indicated the im- 
portant role of hormones in the production 
of such changes. IMicroscopic studies 
show definite alterations in the ureters 
during pregnancy. Ureteral changes simi- 
lar to those in pregnancy, but somewhat 
less pronounced, were observes on uro- 
graphic examination in 96 cases of benign 
pelvic tumor in non-pregnant women. The 
development of these changes in the ab- 
sence of the hormonal stimulation of 
pregnancy indicates that external pressure 
is capable of producing them and suggests 
that pressure must play an important role 
in the dilatation that occurs in the preg- 
nant woman. 

In this series the urographic findings 
gave no lead as to the type of pelvic 
tumor. A number of instances of early 
malignant change in myomata or ovarian 
cysts were met. While they were ex- 
cluded from this group, survey of the uro- 
grams shows nothing distinctive. On the 
other hand, extensive malignant growths 
in the pelvis, particularly of cervical origin, 
are recognized as frequently influencing 
ureteral function. Absence of function 
of one kidney in association with a pelvic 
tumor is indicative of extensive malignant 
growth, while simple displacement or 
partial blockage, although it does not 
refute the presence of an early malignant 
neoplasm, is more likely to result from a 
benign pelvic tumor. 

CONCLUSIONS 

Ninety-six patients with benign pelvic 
tumors were studied by excretory urog- 
raphy before and after removal of the 
tumors. 

Urinary tract changes — obstruction, dis- 
placement, or both — were present in G 
patients. These changes are discussed in 
relation to the type, size, and position o 
the tumor and the position of the patien 
at the time of the examination. 

All of the changes disappeared com- 
pletely following removal of the tumors. 

There is evidence that pregnane} 
changes in the urinary tract are partly ne 
to mechanical pressure. 



Vol. 12 


Urinapy Tract Changes with Benign Pelvic Tumors 


121 


Excretory urography is a valuable pre- 
operative study in all patients with benign 
pelvic tumors. 

Reading Hospital 
Reading, Penna. 
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DISCUSSION 

George H. Gardner, M.D. (Chicago, III.) : Doc- 
tors Payne and Chamberlin have presented further 
evidence that benign tumors of the female genital 
organs may be accompanied by disturbances in the 
■ureters — either dilatation or distortion or both. 
Obviously these ureteral changes are due to mechani- 
cal pressure by the tumors on the ureters. One 
•would expect, therefore, to find the highest inci- 
dence as well as the most marked degree of ureteral 
dilatation and distortion in association with broad 
ligament tumors and those which are incarcerated 
•in the pelvis. ^ 

It is amazing that the authors encountered such a 
high percentage of ureteral changes — 70 per cent — 
in their series of 96 women with uterine fibroids and 
ovarian cysts. These findings, however, are chiefly 
■of academic interest, since their patients did not 
present either signs or symptoms of urinar)" tract 
•disease, and all of the postoperative urograms re- 
wealed a ret-urn of the UTeters to normal. Further- 
more, you as radiologists might disagree with the 
authors in their diagnosis of ureteral dilatation in 
some of the borderline preoperative urograms. At 
any rate, clinicians recognize a considerable latitude 
Both in the diameter of the normal imeter and in the 
radiologist’s interpretation of urograms. 

I wish that the authors had commented on the 
parity of their patients, since they state that their 
findings are qualitatively comparable to the changes 
which occur during pregnancy. It seems likely 
that a multiparous woman with a pelvic tumor 
would be more likely to show urographic evidence of 
-ureteral dilatation than a nuUiparous woman with a 
similar tumor. I have never been certain that the 
ureteral changes of pregnancy always disappear 


completely after the puerperium. It seems probable 
that there is .sometimes slight residual atony of the 
ureters. This might be increased with each subse- 
quent full-term pregnancy. In consequence,' inulti- 
parae would be more likely to present ureteral dilata- 
tion with lesser degrees of pressure by pelvic tumors. 

It would have been of interest to have had a 
description of the preoperativc cystograms in these 
cases. Undoubtedly the bladder is frequently both 
displaced and distorted by uterine fibroids. At any 
rate, I can conceive of situations in which pressure 
by subvesical fibroids might lead to ureteral dilata- 
tion. 

I wish, also, that the authors had reported about 
their patients’ blood pressure before and after opera- 
tion. It would be significant if the woman with 
h 3 'pertension were shown to have a lower pressure 
after removal of her tumor and return of the ureters 
to normal, 

Finalh', I doubt that intravenous urographj' is of 
momentous value as a preoperative procedure in 
women with large incarcerated or intraligamentarj' 
tumors. Too often that portion of the ureter which 
is compressed or displaced and thus might be injured 
during the operation does not appear in the urogram. 
There are more efiective methods of demonstrating 
the exact location of a ureter, as by stereoscopic 
study of retrograde pj'elo-ureterograms or by 
leaving tueteral catheters in place so that they can 
be palpated during operation. 

'The operator who is so cautious that he requests 
preoperative urograplij' rarely traumatizes a ureter 
at the operating table. He knows that certain types 
of benign tumors tend to displace the ureter and he 
identifies this gjmecologic btle noire before- removing 
the tumor. 

Doctor Chamberlin {closing ) : I want to thank 
Doctor Gardner for his excellent discussion. He 
certainly lost no time in finding oiu weak spots. 
We do not have any data on the parity of these 
patients and I quite agree with him that this would 
be interesting. Most of them, I believe, were 
multiparae, but the urograms following the removal 
of the tumor failed to show anj’^ evidence of multi- 
parity or of any abnormal physiology — at least so 
far as we have observed — in the urinary tract. 

The question of pressure on tlie bladder Doctor 
Payne felt was not really important, so that was 
not included in the paper. 

In a few of our cases the lower ureter was fixed in 
a straight line rather than rounded in the lateral 
direction by a fixed intraligamentous mass in the 
pelvis, but in most cases the lower ureter was dis- 
placed. 

It is quite true that the weakness of this method 
is that in many cases where an intraligamentous or 
incarcerated tumor is present in the pelvis, the 
lower ureter cannot be identified, but if it can be, 
Doctor Payne feels that the roentgenogram is of 
great assistance to him in the operating room. 



Entero-Enteric Intussusception^ 

C. ALLEN GOOD, M.D. 

Section on Roentgenology, Mayo Clinic, Rochester, Minn. 


U SE OP THE roentgen rays as an aid in the 
diagnosis of intussusception was first 
reported by Ladd in 1913. Shortly there- 
after, in 1914, other reports by Lehmann 
and by Groedel appeared in the literature. 
Since that time excellent articles on the 
subject have been written by Davis and 
Parker, Sussman, Kirsner and Miller, and 
Ochsner and- Gatch. For the most part 
these reports have dealt with the colocolic 
and ileocolic types of intussusception, and 
have described their roentgenologic charac- 
teristics as encountered during administra- 
tion of a barium enema. It is the purpose 
of the present report to call attention to 
the roentgenologic characteristics of the 
entero-enteric type of intussusception as 
demonstrated after the administration of 
barium suspension by mouth. 

Intussusception can be divided into 
colocolic, ileocolic (including ileocecal), 
and entero-enteric types according as it 
involves the colon, the ileum and colon in 
the region of the ileocecal valve, or the 
small intestine alone. Freilich and Coe, 
who reviewed 3,284 cases of intussuscep- 
tion, found that the entero-enteric type ac- 
counted for only 14 per cent of the total 
number. The most common type, ileo- 
colic, is seen most often among infants less 
than two years of age and usually is char- 
acterized by a sudden onset (12). Entero- 
enteric intussusception, on the other hand, 
is frequently a disease of adult life and 
often is chronic in nature. 

Although there are isolated reports in 
the literature (13) of spontaneous intus- 
susception of the small intestine among 
adults, in the majority of instances some 
underlying lesion is present. The most 
common cause is tumor, either benign or 
malignant. In a third of 300 eases of in- 
tussusception in adults, collected from the 

' Presented before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, 111., Nov. 30-Dcc. 4, 1942. 


literature by Eliot and Corscaden, tumor 
was the exciting factor. Invagination of 
Meckel’s diverticulum is next in frequency, 
a point emphasized by Harkins, who col- 
lected reports of 160 cases from the litera- 
ture. Among other lesions which have 
been reported are enlargement of a mes- 
enteric lymph node (10), ulceration of a 
Payer’s patch, stenosis, and adhesions (2). 

Whereas the symptomatology of acute 
ileocolic intussusception occurring in in- 
fancy usually is characteristic, that of the 
chronic entero-enteric type in an adult 
frequently is atypical and bizarre. Wang- 
ensteen, in discussing the diagnosis of this 
condition, stated that “it is just in this type 
[entero-enteric] that help is most needed; 
for the appearance of blood in the stool is a 
late occurrence, and the tumors being small 
are often not palpated,’’ 

As has been pointed out by many ob- 
servers (1, 7, 11, 14), when intussusception 
is encountered during the administration 
of a barium enema, several characteristic 
features are noted. Obstruction to retro- 
grade filling is almost always met, but the 
site of obstruction may recede in the face 
of the advancing enema (Fig. 1). A mass 
which coincides with the site of obstruction 
and which recedes with it is frequently pal- 
pable. After evacuation of the enema, tlie 
mass and the site of obstruction may 
found to have advanced again. This 
change in position is due to the fact that 
intussusception tends to be reduced and to 
recur as a result of the action of peristalsis 
and of the changing pressures within the 
bowel. 

At the site of obstruction a filling defect 
is seen which has been variously , 
“cupola effect,’’ “pincer effect,’’ 

U,’’ “beak effect,’’ and “spiral sheatii 
(Fig. 2). These names all describe stag 
of the same phenomenon, namely, tlie i 
ing with barium of the space between 
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receiving layer of bowel (intussuscipiens) 
and tlie invaginated portion (intussuscep- 
tum). The amount of filling is regulated 
by tlie differential in pressure between tlie 
forces of tlie enema and the swelling and 
edema of the two layers of liowel. Some- 
times tlie opaque material proceeds 
tlirough the narrow cliannel of the invagi- 
nated portion and fills the normal bowel 
orad to tlie lesion . More often this does not 
take place unless intussusception has been 
completely reduced by the pressure of the 
enema. 



Fig. 1. Ileocolic intussusception caused by myxoma 
of the ileum. Obstruction to the barium enema is en- 
countered in the region of the transverse colon. At 
the time of roentgenoscopic examination the site of 
obstruction was seen to recede for a short distance 
toward the hepatic flexure. 

When intussusception is approached 
from the end of the intussusceptum (and in 
most instances this is accomplished by 
means of a barium suspension given by 
mouth), different roentgenologic charac- 
teristics are noted. Obstruction in some 
degree is always present. Usually, this 
takes the form of a gradual narrowing of 
the lumen of the bowel without interference 
with the normal mucosal pattern until the 
intussusceptum is reached (Fig. 3a and b). 



Fig. 2. Ileocolic intussusception (same lesion as that , 
shown in Fig. I) after evacuation of the enema. The 
characteristic “cupola” or “pincer effect” is well shown. 


Here the channel narrows to an extent de- 
pendent upon the amount of swelling and 
edema in the involved tissues. In the pa- 
tient who has complete obstruction this 
channel may be occluded. More fre- 
quently it is a few millimeters in diameter. 

Usually, a mass is palpable at the site of 
obstruction, just as in the case of an intus- 
susception encountered during examination 
by means of a barium enema. This mass, 
however, less frequently recedes in front of 
the advancing column and seldom recurs 
if the intussusception is reduced during the 
course of the examination. 

As the column of barium advances and 
after it has proceeded through the narrow 
channel of the intussusceptum, it may be 
seen to widen out into the normal portion 
of bowel. At the same time some of the 
opaque material passes in a retrograde 
manner into the space between the walls of 
the intussusceptum and the intussuscip- 
iens. This results in formation of the 
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Fig. 3. Case 1; a. Entero-enteric intussusception 
caused by an invaginated Meckel's diverticulum; the 
lumen of the ileum narrows as the intussusceptum is ap- 
proached. b- Diagram showing the mechanism of in- 
tussusception. The shaded areas represent barium 
within the lumen of the bowel. 

“spiral sheath” or “concentric ring” ap- 
pearance (Fig. 4c), which is the end stage 
of the “pincer effect” described by various 
authors (1, 11, 14) dealing with examina- 
tion by means of the enema. 

In some instances, barium cannot be seen 
to fill the narrow channel of the intussus- 
ceptum, in which case the diagnosis is 
dependent upon recognition of the initial 
narrowing of the stream and the abrupt 
demarcation of the “spiral sheath.” The 
diameter of this sheath is always consider- 
ably larger than the diameter of the lumen 
of the bowel as it approaches the sheath. 

Since in most cases entero-enteric intus- 
susception occurs as the result of some ex- 
citing factor, it would be advantageous to 
be able to recognize the underlying cause 
by means of the roentgenologic examina- 
tion. Experience has shown, however, that 
this goal is seldom attained. In most in- 
stances, when a diagnosis of entero-enteric 


intussusception is reached as a result of 
roentgenoscopic or roentgenographic ob- 
servation, the causative factor remains ob- 
scure. Infrequently the examiner may 
recognize not only the intussusception but 
also the primary lesion. 

Reports follow of three cases in which 
the roentgenologic observations were typi- 
cal of entero-enteric intussusception. In 
each instance the diagnosis was reached 
before operation, and in each the barium 
suspension was given by mouth. Case 1 
and Case 2 have been reported before (4). 

REPORT OF CASES 

Case 1: A man 31 years old complained of inter- 
mittent cramping pains in the upper portion of the 
abdomen. He had first noticed the pain four months 
previous to examination and he believed that it was 
becoming progressively more severe. The pain ex- 
tended toward the left side and rvas worse an hour 
after meals. Two months before registration the 
patient had passed a large, dark stool. On several 
occasions fresh blood had been observed in the 
stools. During the four months of illness there had 
been a weight loss of 25 pounds (11 kg.). Except 
for detection of slight epigastric tenderness, results 
of the physical examination were not remarkable. 
No masses were felt. Laborator}' tests revealed 
severe anemia (2,780,000 erndhrocytes per cubic 
millimeter and 8.4 gm. of hemoglobin per 100 c.c. 
of blood). 

Results of roentgenologic examination of the colon 
were negative for pathologic processes. Roentgen 
examination of the small intestine by means of the 
opaque meal disclosed intussusception in the ileum 
about 2 feet (61 cm.) from the ileocecal valve (Fig. 
3a and 6). 

Surgical exploration by Dr. J. dej. Pemberton 
shorved the intussusception to involve about 2 fee 
(61 cm.) of ileum and to be the result of an invagj 
nated Meckel’s diverticulum wdiich contained at) pi 
cal gastric mucosa. The intussusception w'as re- 
duced, the diverticulum was removed, and latera 
anastomosis was done. 

Case 2: A man 61 years old w'as examined on 
Jan. 24, 1941. He had been seen twice before, m 

1929 and in 1930, and on the latter occasion chole- 
cystectomy had been performed because of ga 
stones. He had been well since that operation un i 
six months before his most recent registration, 
which time he complained of p}Tosis and llatu cn - 
which were most severe three or four hours > 
meals. In October 1940, he had passed a 
tarrv’ stool, an incident which had been follone 
weeks later by midabdominal pain. 
physician had found him to be anemic and la ^ 
covered occult blood in the stools. There ha c 


Vol. 12 


Entrro-Enteric Intussusception 


125 



Fie 4 Case 2: a. Entcro-enteric intussusception caused by an adenocarcinoma of the jejunum; the spiral 

shealli” or "concentric ring” appearance is well shown, as is the narrow channel through the mtussusceptum b. 
Removed segment of jejunum with mesentery. 



Fig. 5. Case 3: a. Entero-enteric intussusception caused by leiomyosarcoma; the "concentric ring” appear- 
ance and the difference in diameter between the involved and uninvolved jejunum are characteristic, b. “Spot” 
radiograph of the lesion. 


■weight loss of 3 pounds (about 1 kg.). Pallor, epi- 
gastric tenderness, and a pulsating, tender mass in 
the lower part of the abdomen were noted on physical 
examination. Laboratory tests revealed microcytic 
hypochromic anemia (3,160,000 erythrocytes per 
cubic millimeter and 7.6 gm. of hemoglobin per 100 
c.c. of blood) caused by chronic loss of blood. 

Roentgenologic examination showed the stomach 
and colon to be normal. On roentgenoscopic obser- 
vation of the small intestine after ingestion of a 
barium meal, intussusception was found in 'the 
jejunum about 2 feet (61 cm.) from the ligament of 
Treitz (Fig. 4a). This lesion corresponded to the 
movable mass palpated in the abdomen. 


Surgical exploration by Dr. V. S. Ccunseller 
showed an adenocarcinoma to be present in the je- 
junum about 2 feet (61 cm.) from the ligament of 
Treitz, with involvement of the regional mesenteric 
lymph nodes (Fig. 4b). The tumor had caused in- 
tussusception of 6 cm. of bowel. Resection and end- 
to-end anastomosis were performed. 

Case 3 : A man 57 years old complained of weak- 
ness and indigestion. For one year he had experi- 
enced mild pain and a sensation of fullness in the 
epigastric region. On several occasions he had 
passed tarry" stools, and his family physician had 
found him to be anemic. On physical examination 
the only" finding of significance weis pallor. No 
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Fig. 6. Case 3: Removed segment of 
jejunum showing both the intraluminal 
and extraluminal portions of the dumbbell- 
shaped leiomyosarcoma seen roentgeno- 
logically in Fig. 5a and b. 


masses were felt. Laboratorj'- tests revealed a ini- 
croc}^jc hypochromic anemia (2,060,000 er}dliro- 
cytes per cubic millimeter and 4.7 gm. of hemoglobin 
per 100 c.c. of blood). Occult blood was present in 
the feces. 

Roentgenologic examination showed the esopha- 
gus, stomach, and colon to be normal. A lesion was 
found on roentgenoscopic examination of the small 
intestine (Fig. 5a and b). The roentgenologic report 
was; “Intussuscepting lesion in upper jejunum. 
This is undoubtedly tumor with associated intus- 
susception." 

At surgical exploration Dr. Waltman Walters 
found a dumbbell-shaped tumor of the jejunum, 
which he removed (Fig. 6). The pathologist’s re- 
port was "Grade I leiomyosarcoma in a leiomyoma 
(7 X 6.5 X 4 cm.) arranged in a dumbbell shape 
witli the submucous and subserous prolongation 
of the neoplasm connected by a constricted mid- 
portion extending through the jejunal wall.” At 
the time of operation intussusception was not noted. 

CONCLUSIONS 

1. Although entero-enteric intussuscep- 
tion occurs less frequently than other types, 


its recognition by the roentgenologist is of 
greater value than his recognition of the 
others since the clinical signs are not often 
diagnostic. 

2. The chief roentgenologic character- 
istics of this condition, when encountered 
during the course of examination after the 
administration of a barium suspension by 
mouth, are: (1) gradual narrowing of the 
lumen of the bowel as it approaches the 
intussusception; (2) marked narrowing of 
the lumen through the intussusceptum; 
(3) retrograde filling of the space between 
the intussusceptum and the intussuscip- 
iens, with formation of a characteristic 
“concentric ring” or “spiral sheath” ap- 
pearance; (4) a palpable mass coincident 
with a filling defect in the barium column. 

3. Entero-enteric intussusception usu- 
ally is secondary to some other lesion of tlie 
bowel, but the roentgenologist is seldom 
able to identify this lesion even after he has 
recognized the intussusception. 

Mayo Clinic 
Rochester, Minn. 
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DISCUSSION 

Grant H. Laing, M.D. (Chicago): There are 
three points that I would like to make in connection 
with Doctor Good’s paper. One is imjiressed in 
reviewing these cases by the periodicit}' of attacks 
and wonders if these recurrent episodes do not repre- 
sent "minor intussusceptions.” In such instances 
after the acute episode the bowel resumes its normal 
position, and when thepatieut gets to the roentgenolo- 
gist he finds no definite evidence of intussuscefition. 

The second point that I want to make is in con- 
nection with edema. Doctor Good brings out the 
fact that there is a narrowing of the intussusceptum. 
This narrowing is probably accounted for in great 
measure by the edema. So that if there is a large 
amount of edema there may be marked narrowing 
and the symptoms are those of obstruction. Thus 
it would be very difficult for the roentgenologist to 
tell whether he had an intussusception or not, and he 
would make a diagnosis of an acute obstruction in 
these cases. 

The third point is hemorrhage. We teach, and 
we have been taught, that bright red blood ordinarily 


comes from low down in tlic gastro-intesUnal tract 
and that dark blood or tarry stools come from higher 
up. This is the usual thing; but in some of these 
cases, and one especially shown by Doctor Good, 
there is bright red blood coming from rather high 
in the tract. With the irritability that occurs in the 
intestine at this time, relatively small amounts of 
blood can be shunted from high up in the gastro- 
intestinal tract and still be bright red. In these 
cases the bleeding is not due to gross ulceration but 
is the result of capillary hemorrhage, and thus the 
clinician especiallj’' must not think necessarily of the- 
pathology being low down because there is bright 
red blood in the stools. 

If we are to have any progress in the refinements, 
of diagnosis, there must be closer co-operation be- 
tween the clinician and roentgenologist, and after 
hearing such a paper as Doctor Good’s, we can cer- 
tainly feel that we have gone far in this direction. 

Doctor Good (closing) : I should like to bring up 
one point which has not been covered, namely, the 
danger of giving barium by mouth to a patient suf- 
fering from intestinal obstruction. .A.S a general 
rule, it is safe to give barium orally if there is no ob- 
structing lesion in the colon. , If an obstruction is- 
present in the small intestine, the barium may be- 
removed by suction. However, barium impacted 
behind an obstructing lesion of the colon cannot 
be reached by the suction tube and occasionally per- 
foration of the cecum will take place. 

It is a good practice, therefore, to examine the 
colon b}’’ means of a barium enema before attempting- 
to study the small intestine. In the event the colon 
shows no lesion, examination of the small intestine- 
may be carried out with relatively slight risk. 





Dyschezia and Megacolon' 
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^ I ’'HiRTY-THREE 5 ’'ears ago I suggested 
that all cases of. constipation could be 
separated into two groups: (1) colonic 
constipation, in which the passage through 
the colon is delayed, and (2) dyschezia 
(dus) difficult; xK<^, I goto stool), in which 
the faeces reach the rectum at the normal 
rate but their final evacuation is dela)'^ed 
owing to inefficient defaecation. Since 
that time the concept of dyschezia has be- 
come almost universally accepted, so that 
it was something of a surprise to read in 
the December 1941 issue of Radiology a 
paper by Delano, Ronayne, and Boland 
entitled “Rectal Dyschezia; A Misnomer 
for Megarectum.” Although they regard 
the term dyschezia as “inept” and “obso- 
lescent” and add that they have probed 
for diagnostic criteria or notes on etiology, 
it would appear that they have not read 
a single one of the numerous papers which 
have been written on the subject since the 
•original publication of my monograph on 
Constipation in 1909. There had, in fact, 
never been any confusion between dysche- 
zia and megacolon until the paper by 
Delano and his colleagues appeared. ^ 

In 1919 I pointed out the similarity be- 
tween megacolon and megaesophagus and 
suggested that the former is a result of 
achalasia (absence of relaxation) of the 
anal sphincter secondary to disease of 
Auerbach’s (myenteric) plexus (Hurst, 
1936), a view which has been confirmed 
by all recent writers on the subject. 

I propose here to give a short account of 
both dyschezia and megacolon. 

DYSCHEZIA 

Normal defaecation depends on a con- 
ditioned reflex. An infant is trained to 
-open his bowels when he is put on a cham- 


ber, no mental process being concerned in 
the act. In the course of time an elabo- 
rate conditioned reflex develops, in which 
getting up, a bath, dressing, breakfast, and 
finally sitting down with a newspaper and 
a pipe in the familiar w.c. take part. As a 
result of this, a strong mass peristaltic waA^e 
passes along the colon, and the feces AA'hich 
have collected in the pelvic colon enter the 
rectum, which has been empty since the last 
act of defaecation. The consequent dis- 
tention of the rectum gives rise to the peri- 
neal sensation which constitutes the “call 
to defaecate.” The diaphragm and ab- 
dominal wall are then voluntarily con- 
tracted, and the rise in pressure Avithin the 
rectum calls forth the final reflex, Avhich 
results in contraction of the rectum and 
relaxation of the anal sphincter, through 
which the faeces are evacuated. 

Many cases of constipation formerly re- 
garded as colonic are caused by inefficiency 
of the conditioned reflex, Avhich should re- 
sult in the partial evacuation of the con- 
tents of the proximal part of the colon into 
the pehde colon as well as of the contents 
of the pelAuc colon into the rectum. In 
most cases of dyschezia this conditioned re- 
flex is unimpaired, but for various reasons 
it is not folloAYed by the defaecation reflex 
proper, in Avhich the rectum contracts and 
the anal sphincter relaxes, so that the rec- 
tum is found to be packed vrith faeces at 
Avhatever hour it is examined. Dyschezia 
often originates in neglect to respond to 
the call to defaecate, owing to laziness, m 
sanitary conditions, or false modest) . 
The double reflex becomes progressively 
impaired. The rectum dilates so that an 
increasing quantity of faeces is require 
to attain the adequate internal pressure 
necessary to produce the call to defaeca e, 
and finally the sensation is lost complete ) ■ 
The patient, hoAA^eA^er, is still capable o 
emptying his rectum if he tries, but } 


1 Accepted for publication in June 1943. 

- An opportunity has been given Dr. Delano to de- 
fend his position. See page 190.— Ed. 
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tins time lie has generally convinced him- 
self tliat he cannot get his bowels opened 
unless he takes a sufficient dose of aperient 
to produce fluid faeces which require no 
effort for evacuation. 

Dyschezia may also result from weak- 
ness of the voluntarj'^ muscles of defaeca- 
tion, assumption of an unsuitable posture 
during defaecation, and voluntary inhibi- 
tion from fear of pain in diseases of the 
anal canal. But whatever the primary 
cause, the final result is the same. The 
defaecation reflex is lost, and incomplete 
evacuation results in tlie accumulation of 
faeces in the rectum. 

Symptoms: In dyschezia the retention 
of solid faeces in the rectum, which is nor- 
mally empty except immediately before 
defaecation, may give rise to a number of 
reflex symptoms, such as headaclie and 
general malaise, which disappear directly 
the bowels are opened. The instantaneous 
relief proves that these symptoms are not 
caused by auto-intoxication. Moreover, 
experimental distention of the rectum with 
a large plug of wool produces identical 
symptoms. Pressure on the surrounding 
parts by the retained faeces also gives rise 
to perineal discomfort. Pressure on the 
haemorrhoidal veins may be the exciting 
cause of haemorrhoids, and the passage of 
large hard scybala through the anal canal 
may produce an anal ulcer. 

The irritation of the mucous membrane 
of the pelvic colon and rectum when hard 
faeces are retained for long periods gives 
rise to excessive secretion of mucus. This 
is the normal response of the healthy mu- 
cous membrane to mechanical irritation 
and is the result of a protective reflex. Un- 
der such conditions a diagnosis of “mucous 
colitis’’ has no justification, as proctoscopy 
reveals a healthy mucous membrane and 
the mucus contains no inflammatory cells. 

Diagnosis: Before a self-made diagnosis 
of constipation can be accepted, it is neces- 
sary to ascertain what happens to the pa- 
tient under natural conditions, for the 
majority consult a doctor only after they 
have begun to treat themselves with aperi- 
ents. They regard themselves as consti- 


pated because they take aperients, though 
frequently their bowels would act suffi- 
ciently without artificial aid. The patient 
should tlierefore be instructed to take nO' 
aperient and to make an effort to open his 
bowels every morning after breakfast, 
even if he feels no inclination to do so. 
He generally succeeds and it is then clear 
that he is not constipated at all and that 
both tlie local and general symptorns of 
which he complains are the result of pur- 
gation. If, on the other hand, the bowels- 
are not opened, the abdomen and rectum 
should be re-examined; an empty colon 
and a full rectum indicate the presence of 
uncomplicated dyschezia. If the rectum 
is empty and hard scybala can be felt in 
the pelvic colon through the anterior rec- 
tal wall, pelvic colon dyschezia is present. 

In severe cases the diagnosis should be 
confirmed and amplified by an x-ray ex- 
amination, carried out after an opaque 
meal while the patient is taking no aperient. 
In dyschezia the passage through the colon 
is found to be at the normal rate or even 
more rapid than normal, all the barium 
collecting in the rectum or rectum and 
pelvic colon in twenty-foUr hours. 

Treahneni: Dyschezia can be cured by 
restoring to activity the defaecation reflex,, 
which has been allowed to become ineffi- 
cient by neglect and by interference with 
its normal performance by the habitual use 
of aperients. A simple explanation of the 
physiology of defaecation and encourage- 
ment are often all that is required, but it 
may be necessary to reduce the work the 
muscles of defaecation have to perform by 
giving liquid paraffin or an unabsorbable 
vegetable mucilage to increase the bulk 
and soften the faeces, together with a diet 
containing plenty of fruit and green vege- 
tables. 

When the patient is quite unable to evac- 
uate the rectum although it is loaded with 
faeces, an enema of one fluid ounce of 
glycerine should be given in the morning- 
after an unsuccessful effort has been made. 
The strength of the enema should be gradu- 
ally reduced by replacing one fluid drachm 
of glycerine by water every other, day until. 
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only water is used. By this time the nor- 
mal defaecation reflex and with it the tone 
and contractile power of the rectum have 
almost invariably returned. 

MEGACOLON 

Megacolon is a condition in which the 
Tectum and pelvic colon, and sometimes 
the whole of the large intestine, are dilated 
and .hypertrophied although no organic 
obstruction is present. The name Hirsch- 
sprung’s disease, which is often used to de- 
scribe megacolon in children, should be 
discarded, as at least four papers on the 
subject were published before 1888, when 
Hirschsprung’s appeared, and no clear di- 
viding line can be drawn between the 
megacolon of children and that of adults. 

Megacolon must be distinguished from 
an abnormally long colon, so-called doli- 
chocolon. The pelvic colon varies greatly 
in length but, although a very long pelvic 
colon may predispose to volvulus, there is 
no reason to believe that it predisposes to 
megacolon. 

Megacolon in children is rare; I have 
seen only 11 cases compared with 38 in 
adults. In children it occurs almost ex- 
clusively in boys (10 out of 11 of my cases), 
whereas in adults the incidence is about 
equal in the two sexes (20 males and 18 
females in my series). It is probable, 
therefore, that the majority of cases ob- 
served in adults do not date from child- 
hood. 

Pathogenesis: Achalasia of the Sphincter 
uni: I believe that the primary factor in 
the pathogenesis of all cases of megacolon is 
achalasia (a, not; relaxation) of 

the sphincter ani, i.e., absence of the re- 
laxation of the sphincter which should 
occur when the rectum contracts during 
defaecation. This is sufficient to prevent 
the easy evacuation of faeces, which are 
consequently retained. 

The pelvic colon and rectum attempt to 
overcome the resistance offered by the 
closed anal sphincter by increased peristal- 
sis, with the result that their walls gradu- 
ally become hypertrophied. The thick 
walls of the fixed rectum give way less 


readily than the comparatively thin walls 
of the freely movable pelvic colon, so that 
the rectum does not show the same degree 
of dilatation and in many cases it is only 
slightly enlarged. The distention of the 
pelvic colon results in an increase in its 
length as well as in its diameter. As it con- 
tains a great excess of gas, the dilated and 
elongated loop rises during the day when 
the individual is in the erect position, and 
eventually its upper extremity generally 
reaches the left dome of the diaphragm. 
The extreme degree of hypertrophy and 
dilatation does not as a rule extend beyond 
the pelvic colon, though a lesser degree is 
often present in parts or in all of the rest of 
the colon. 

The pelvic colon, rectum, and internal 
sphincter of the anus have, like the rest of 
the alimentary tract, a double nerve supply, 
sympathetic from the 2d, 3d, and 4th 
lu m bar ganglia, and parasympathetic from 
the 2d, 3d, and 4th sacral nerve roots. 
The latter have a cell station in the gan- 
glia of Auerbach’s .(myenteric) plexus. 
Stimulation of the sympathetic nerves 
causes relaxation of the pelvic colon and 
rectum and spasm of the sphincter ani,- and 
stimulation of the parasympathetic nerves 
causes contraction of the pelvic colon and 
rectum and relaxation of the sphincter. 
The achalasia of the anal sphincter which 
results in megacolon is the result of para- 
sympathetic paralysis caused by inflam- 
mation, atrophy, or fibrosis of Auerbac s 
plexus (Cameron; Robertson and Kerno- 
han; Etzel), corresponding with the simi ar 
changes always found in the oesophagus m 
achalasia of the cardia (so-called car to 
spasm) (Hurst and Rake, 1930; Hurs , 

1943). . ^ . 

Secondary Obstruction o-t Pelvi-I ec o 
Flextire: If at the onset of the disease c 
fold of mucous membrane at the 
rectal flexure is unusually prominent, 
dilatation of the pelvic colon immedia c 
proximal to it may exaggerate 
Although the primary condition is stiU V 
anal achalasia, the secondary obstriic i 
caused by the kink at the 
flexure prevents the entry of gas and aec 
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into the rectum so tliat it does not join in 
tlie progressive dilatation of the pelvic 
colon. The varying degree in which this 
secondary obstruction occurs accounts for 
the fact that in some cases the rectum 
either is not appreciably dilated or is only 
slightly dilated compared \vith the pelvic 
colon. In spite of this, it always appears 
mucli enlarged when an opaque enema is 
given. This shows that it must have been 
greatly distended at first, but that, when 
the pelvi-rectal kink developed and gas and 
faeces ceased to accumulate in the rectum, 
it contracted without, however, losing the 
abnormal distensibility caused by the 
earlier distention. 

In the majority of cases a sigmoidoscope 
can be passed its full length of 12 inches 
blindly without meeting any resistance, 
whereas in normal persons it is rarely 
possible to pass it beyond the pelvi-rectal 
fle.xure without having to withdraw tlie 
obturator and guide tlie instrument by 
direct vision. Endoscopy shows the end 
of the instrument in the centre of an enor- 
mous cavity. On withdrawing it, no divid- 
ing line can be recognized between the 
pelvic colon and rectum, the dilatation of 
which extends to the entrance of the anal 
canal. 

Symptoms: In children with megacolon 
there is almost always a history of con- 
stipation dating from birth or from the 
first few months of life. At an early stage 
the bowels cease to act spontaneously, and 
drugs gradually lose their effect until an 
evacuation can be produced only by means 
of enemas. Sometimes the bowels are 
opened daily, but the quantity passed is 
never sufficient, so that large accumula- 
tions of faeces collect in the distended 
colon. The stools are generally soft, but 
in less severe cases scybala may be passed. 

Soon after the onset of constipation the 
abdomen, which at birth is normal in ap- 
pearance, begins to increase in size owing 
to distention of the pelvic colon with gas 
and faeces, the size varying from time to 
time according to the extent to which the 
bowels are opened. Enormously dilated 
segments of colon can often be recognized 


through the tliin and stretched abdominal 
wall; they are dull on percussion, and 
palpation shows that they are filled with 
soft faeces. Digital examination of the 
rectum is painless; the anal canal offers 
no more than the normal resistance and 
there is no hypertrophy of the sphincter. 
The rectum is generally much dilated and 
filled with soft faeces or less often with a 
large solid faecal ball. If secondary ob- 
struction has developed at the pelvi-rectal 
flexure, the rectum is empty and faeces 
can be felt in the pelvic colon through its 
anterior wall. 

With proper treatment the child is able 
to lead a normal life and is free from 
symptoms of toxaemia, but if he is neg- 
lected, enormous accumulations of faeces 
collect. Formerly, before the true nature 
of the condition was recognised, the bowels 
sometimes ceased to aet at all and death 
occurred from chronic faecal obstruction. 

The gas in the dilated pelvic colon is 
under considerable pressure. In small 
children it pushes the diaphragm up and 
the abdominal wall forwards, but in older 
children and in adults the appearance of 
the abdomen is generally less abnormal 
and is sometimes quite normal, as the dia- 
phragm, which does not receive any sup- 
port from above owing to the negative 
intrathoracic pressure, gives way before the 
abdominal muscles. The increase in the 
capacity of the upper part of the abdominal 
cavity produced in this way provides suf- 
ficient space for the greater part of the di- 
lated colon. 

Megacolon is compatible with perfect 
health. The majority of my adult patients 
came for advice on account of nothing more 
than constipation, which was generally no 
more severe than that occurring in many 
persons without any organic disease, and 
the abdomen was not obviously distended. 
In 5 patients the condition was accident- 
ally discovered in the course of a routine 
investigation on account of abdominal 
symptoms caused by some other condition. 

Toxic symptoms do not develop unless 
aperients have been taken in excess. 
Megacolon does not appear to endanger ' 
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life; 16 of my 36 private patients were 
over fifty and an additional 9 were over 
forty when I first saw them, although the 
condition had presumably been present 
for many years, if not from infancy. 

All the children with megacolon I have 
seen since 1920 are developing normally 
and appear to be none the worse either 
physically or mentally for having had a 
dilated colon. Two of them, who were 
first seen in 1923 with a pelvic colon ex- 
tending to the diaphragm, are now flying 
officers and their bowels work regularly 
without artificial aid. 

In a small proportion of cases the pa- 
tient complains of sudden attacks of very 
severe pain with abdominal distention 
caused by partial volvulus of a loop of the 
long and dilated pelvic colon. Mild at- 
tacks in which the pain is not very severe 
and the distention is slight occmr much 
more often. Either type of attack may last 
for anything between a few hours and a 
few days and almost always subsides spon- 
taneously. In 2 of my patients, both men 
of over sixty, a carcinoma developed in 
the dilated colon. 

Although the diaphragm is almost com- 
pletely out of action and the capacity of 
the chest is much reduced, there is no com- 
plaint of dyspnoea. Several of my pa- 
tients were able to take strenuous exercise 
and the majority were physically well de- 
veloped. In most cases the left dome of 
the diaphragm alone is involved; it may 
reach the level of the third or fourth rib 
and is always higher than the right dome. 
In 2 cases the heart was pushed over to the 
right. In 5 the pelvic colon was so long and 
dilated that its upper extremity crossed the 
middle line after reaching the diaphragm 
on the left side and passed in front of the 
liver so as to intervene between its upper 
surface and the right dome of the dia- 
phragm. Its gas-containing cavity was 
seen with the x-rays to be in contact with 
the diaphragm on both sides. 

Radiological Examination: (a) Prelimi- 
vary Examination : Ever^^x-rayexamination 
should begin with an inspection of the pa- 
tient in the erect position before he has had 


an opaque meal or enema. , The possibility 
of a megacolon is at once suggested by 
the discovery of “eventration of the dia- 
phragm.” The abnormally high position 
of the left dome of the diaphragm presents 
such a striking appearance that it can 
hardly be missed. It is generally possible 
in megacolon to recognise the outline of the 
enormously dilated air-containing loop of 
pelvic colon and to distinguish it from the 
gas bubble in the fundus of the stomach, 
which is always limited below by the hori- 
zontal upper border of the shadow of the 
gastric contents. When a gas-containing 
cavity is seen under the right dome of the 
diaphragm as well as the left, the diagnosis 
of megacolon is certain. 

As the diaphragm in megacolon is displaced into 
what is normally part of the thoracic cavity, the con- 
dition present might with justice be called eventra- 
tion of the diaphragm. This name, however, is 
generally reserved for a condition in which the high 
position of the diaphragm is the result of a congeni- 
tal defect in its musculatiure rather than of an ac- 
quired exaggeration in the upward thrust from be- 
low. In congenital eventration the left half of the 
diaphragm is always involved alone; it is repre- 
sented by a fibrous membrane containing only a few 
scattered muscle fibres, so that it is incapable of 
contracting. In deep respiration it moves passively 
up in inspiration and dorvn in expiration, i.c., in the 
reverse direction to the normal right half of the dia- 
phragm. When the high position of the diaphragm 
is secondary to megacolon, there is a small move- 
ment in the normal direction. 

The eventration of the diaphragm which results 
from maldevelopment of its musculature is very rare 
compared with that due to megacolon; I have seen 
only 2 cases of the former, compared with 49 of the 
latter. If the term eventration of the diaphragm 
is to be retained at all, it would be more logical to 
include all cases in which the diaphragm is nhnor 
mally high, instead of using it only for those in nine i 
there exists a congenital defect in developmcn • 
Cases would then be classified as follows : (i) primari , 
due to maldevelopment of one-half of the diaphra^i 

always left-sided; (ii) secondary^ to atrophy folloumR 

interference with the nen^e-supply; this may occi 
on either side and is a result of (o) disease, mo 
commonly secondary carcinoma, but occasiona . 
primary carcinoma of the lung, tuberculosis, v f 
kin’s disease, and aneurysm, or (t/) therapeutic 
vision or avulsion of the nerve; (hi) sccor.aar> 

(a) ahogasiric bhque (Hurst, 1938) or (b) nicgaco 

(b) Opaque Meal: An opaque meal 

not help greatly in the diagnosis of mega 
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The main object in the treatment of 
megacolon is to lessen the resistance of- 
fered by the closed anal sphincter to the 
passage of faeces and gas. Rapid stretch- 
ing of the sphincter is not as a rule effective, 
as it quickly contracts again to its original 
state. For a permanent result, the pos- 
tural tone of the muscle fibres of the 
sphincter must be permanently reduced. 
This can best be attained by the use of a 
conical vulcanite bougie which is passed 
every morning just after the first attempt 
to open the bowels has been made. The 
bougie is perforated along its axis in order 
to allow gas to escape from the rectum. It 
is pushed slowly in as far as it will go with- 
out causing discomfort and kept in position 
for half an hour. Intelligent patients 
quickly learn to pass it for themselves, and 
the mother or nurse can pass it for children. 
A second attempt to defaecate is made im- 
mediately afterwards. At the end of about 
a week the bougie need be kept in position 
for only a quarter of an hour; at the end of 
a month it is passed on alternate days, 
then once a week, and finally it is used only 
in the event of a return of symptoms. 

When a child with megacolon comes 
under treatment, there is generally a large 
accumulation of faeces in the pelvic colon 
and, in about 50 per cent of cases, in the 
rectum also. The latter are easier to treat, 
because, when the rectum is empty and a 
secondary kink has developed at the pelvi- 
rectal flexure, treatment of the anal achala- 
sia does not help until the dilatation of the 
pelvic colon has been overcome by keeping 
it nearly empty for some time ; its contents 
can then pass without difficulty into the 
rectum. In adults such an accumulation is 
less often found, though in neglected cases 
and in all of the comparatively small num- 
ber which have come to necropsy huge 
quantities of faeces are present. In both 
children and adults there is always a very 
large accumulation of gas in the dilated 
segment of bowel. Before any permanent 
improvement can be attained, the faeces 
and gas must be evacuated as completely as 
possible. Aperients are quite useless, and 
enemas are not always effective, as a good 


deal of the water injected is often retained. 
In neglected cases in children the best re- 
sults are obtained by evacuation under a 
general anaesthetic, partly by lavage with 
simultaneous abdominal kneading and 
partly by the hnger, faeces being removed 
from the rectum after being pushed into it 
by pressure on the abdomen. The faeces 
are generally soft, but sometimes a second- 
ary cause of obstruction is present in the 
form of a solid ball of faeces, which acts as 
a ball- valve in the rectum, and must be 
broken up and removed bit by bit before 
the colon can be emptied. 

After the colon has been evacuated and 
the resistance offered by the anal sphincter 
reduced, the patient is generally able to . 
get his bowels satisfactorily opened every 
day. No aperient should be given, but 
paraffin may be needed to prevent the faeces 
from becoming hard. In many cases no 
further treatment is required. Sometimes, 
however, especially if the dilatation has 
been excessive, there is still a tendency for 
faeces to accumulate in the pelvic colon in 
spite of the bowels being opened daily. It 
is then necessary to give an occasional 
enema. This need not be done more than 
once a week, and sometimes once a month 
is sufficient. In some cases the best results 
are obtained with a very large enema, as 
much as 8 or 10 pints being run in under 
low pressure; in other cases most of the 
water is retained when large quantities are 
given, and quite satisfactory results are 
obtained with a single pint. 

When attacks of pain and distention, 
presumably due to partial volvulus, recur 
in spite of treatment, immediate relief can 
be often obtained by the passage of a flatus 
tube. If this fails and the pain is severe, 
morphine and atropine should be injected. 

Surgery: Such operations as colostomy, 
ileo-sigmoidostomy, and colectomy, wluci 
were formerly practised in these cases, ha ^ 
a very high mortality and rarely led to any 
appreciable improvement, as the prunar) 
seat of obstruction, the anal canal, was le 
untouched. Occasionally, however, it ma) 
become necessary to remove a single loop 
of the pelvic colon which has formed a 
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dironic volvulus and gives rise to frequent 
attacks of acute pain from partial obstruc- 
tion. 

Recently various operations on tlic sym- 
pathetic nervous system — especially di- 
vision of tlie presacral nerve and the 1st 
to tlie 4tli lumbar roots of both sides 
and removal of the inferior mesenteric 
plexus — have been performed witli the ob- 
ject of reducing the tone of the anal sphinc- 
ter. This proved remarkably successful 
in b 05 fs, though quite useless for the mega- 
colon of adults; but equally good results 
could be very much more simply attained 
by local treatment. The operation has the 
furtlrer disadvantage of being invariably 
followed in males by permanent loss of 
ejaculatory power and consequent ster- 
ility. In 1935 Stabins, Morton, and Merle 
Scott noticed that a number of children 
with megacolon, to whom a spinal anaes- 
tlietic had been given for diagnostic pur- 
poses before resorting to sympathectomy, 
were cured, although no operation was 
performed. It seems likely that the im- 
provement following sympathectomy was 
really the result of the spinal anaesthetic 


used for the operation or for diagnostic 
purposes. In any case there is now no ex- 
cuse for, performing sympathectomy, but a 
spinal anaestlietic should be used in place of 
general anaesthesia when difficulty is experi- 
enced in emptying the rectum and pelvic 
colon by enemas alone. 

Red Gables 
Headiiigloti, Oxford 
England 


REFERENCES 

Cameron, J. A. M.: On Aetiology of Hirschsprung’s 
Disease. Arch. Dis. Childhood 3:210-211, August 1928. 

Etzel, E.: Megaoesophagus and Its Neuropa- 
thology: Clinical and Anatonio-Pathological Research. 
Guy’s Hosp. Rep. 87: 158-174, April 1937. 

Delano, P. J., Ronavne, F, J., and Boland, T. B.: 
Rectal Dyschezia: A Misnomer for Megarectum. 
Radiology 37: 730-732, December 1941. 

Hurst, A. F.: Anal Achalasia and Megacolon 
(Hirschsprung’s Disease; Idiopathic Dilatation of 
Colon). Guy’s Hosp. Rep. 84: 317-350, July 1934. 
Hurst, A. F.; J. Laryng. & Ofol. 1943, 

Hurst, A. F., and Rake, G. W. : Achalasia of Cardia 
(So-Called Cardiospasm). Quart. J. Med. 23: 491-508, 
July 1930. 

Lehmann, W.: Die Atiologie der sog. spastischen 
Erkrankungen dcs Magen-Darmkanals (Pylorospas- 
mus, Kardiospasmus, Hirschsprungsche Krankheit). 
Beitr. z. klin Chir. 151: 395-470, 1931. 

Robertson, H. E., and Kernoiian, J. W. : Myenteric 
Plc.\-us in Congenital Megacolon. Proc. Staff Meet., 
Mayo Clin. 13: 123-125, Feb. 23, 1938. 





Roentgen Study of the Fetus in Utero; 

Some Practical Considerations^ 

WILLIAM SNOW, M.D., and MILTON NADEL, M.D. 

New York, N. Y. 


T he roentgen study of the fetus in 
utero may fmnish considerable in- 
formation which is of practical bearing in 
the conduct of labor. In our experience 
with over 2,500 roentgen studies in preg- 
nancy where abnormality was suspected, 
we have naturally developed a point of 
view and approach to the study of the 
fetus, which is somewhat different from 
that of the obstetrician at the bedside or of 
the pathologist. Such a point of ^dew 
assiunes some importance in view of the 
fact that the roentgenologist is being called 
upon for his opinion in such matters. 

The roentgen findings that may be 
obtained regarding the fetus could be 
grouped as follows : 

1. Size and age. 

2. Fetal death. 

3. Normal and abnormal fetal posi- 
tions. 

4. Extension or deflection of the fetal 
head. 

5. Fetal head engagement. 

6. Congenital and acquired diseases. 


of the fetus to the film. We try to place 
the mother for the lateral roentgen view 
with the fetus near the film. This is more 
often with the left side down, since left 



Fetal Size and Age: When there are 
sufficient lime deposits in the bones so that 
the fetus may be ^dsuaIized in utero, it is 
from twelve to fourteen weeks old. From 
that time until close to term its age can be 
estimated by simple inspection of the fetal 
roentgenogram. We use a lateral view 
because we depend upon it for location 
of the placenta and because on it the fetal 
parts are usually more clearly outlined 
tlian on the anteroposterior film, where the 
maternal spine and intestinal gas shadows 
may interfere. The size of the image may 
be influenced by the film-target distance, 
the size of the mother, and the closeness 


Fig. 1. Overlapping of skull sutures, Spaldings sign 
of fetal death. 

occipito-anterior is the most common 
position. Sample films of the fetus m 
utero of different ages should be on hand for 
comparison. 

The fetal size and age may also be 
inferred from the size of the head, the per- 
imeter or the occipito-frontal diameter m 
particular. Such methods have been de- 
veloped, especially by Ball, Hodges, 
Thoms, and Clifford. It has been our 
practice to find the skull perimeter by firs 
computing the theoretical average > 
ameter after McNeill. The occipito-fron a 
diameter results parallel those obtaincf 
from the perimeter. 


* Presented before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, 111., Nov. 30-Dec. 4, 1942. 
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William Snow and Milton Nadel 


February 1944 


Fetal Death: The roentgen signs of 
fetal death have been repeatedly and 
adequately described. The Spalding sign 
of overlapping of the skull sutures before 
labor is the earliest evidence of which we 
know (Fig. 1). In our experience it was 
first observed fom days after the fetal 


extending downward from the fundus. 
His results were obtained by floating the 
placenta and the amniotic sac, after its 
extrusion, in a large container of water. 
Independently, we have arrived at the 
same conclusion regarding the location 
of the placenta, as a result of roentgeno- 



Fig. 4. Large fibroid located posteriorly in lower uterine segment displacing fetal 

skull. Section was necessary. 


heart stopped. Later, the spine may be- 
come abnormally curved and the fetus 
may assume positions which are obviously 
abnormal. Still later the fetus may dis- 
integrate or shrink into a lithopedion. 
It ivill usually be expelled, however, be- 
fore this happens. 

Normal and Abnormal Positions: The 
normal positions are of interest, particu- 
larly at term. They are well recognized 
and need no re\dew in this report. As 
has been clearly and ably demonstrated 
by Torpin, the uterine ca\dty is wider 
than it is deep at term. He showed that 
in over 90 per cent of the cases the pla- 
centa is located anteriorly or posteriorly, 


graphic study. Combining the above ob- 
servations, we find that the general dis- 
position of the fetus in the uterus is more 
or less such that it lies with its back to the 
right or to the left of the mother. Sinc^ 
the placenta is in front or in back, tlie 
fetus, therefore, half faces it from its left 
or from its right. 

Abnormal positions of the fetus 
quently give rise to serious disturbance^ 
and are therefore of utmost importan^^- 
They may be due to abnormality of t '^ 
soft parts, such as placenta praevia, 
presence of fibroids, abdominal pregnao*^-^ 
(Fig. 2), or hydramnios (Fig. 3). i J 
fibroid is located posteriorly and c 
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(Fig. 4), normal delivery is unlikely. If 
tlie fibroid is situated anteriorly and below, 
it frequently rises above the symphysis, 
permitting delivery from below. Congeni- 
tal developmental change or death of the 
fetus may also produce abnormal ' position 
in the uterus. 


pendulous abdomen; (9) abdominal preg- 
nancy. 

Hyperextension or abnormal flexion of 
the head during labor may be due to some 
of the above mentioned causes but is most 
commonly the result of cephalopelvic 
disproportion or occiput posterior. 



Fig. 5. Hyperextension of head. Umbilical cord found around fetal neck as the 

cause. 


Extension or Deflectioii: A careful con-, 
sideration of the degree of flexion or de- 
flection of the fetal head may be of prac- 
tical value, furnishing important informa- 
tion. 

Before labor, the head may be normally 
in military position or slightly flexed or 
slightly extended. 

Hyperextension of the head before labor 
may be due to any of the following causes : 
(1) umbilical cord around the fetal 
neck (Fig. 5); (2) hydramnios; (3) pla- 
centa praevia; (4) pelvic masses, such as 
fibroids or ovarian tumors; (5) distention 
of the bladder or' rectum; (6) twins; 
(7) large tumor about the neck of the 
fetus, as thyroid tumor, branchial cyst, 
or hygroma; (8) occiput anterior and 


By elimination, we have been able to di- 
agnose looping of the cord about the neck, 
with hyperextension. For one such case we 
are indebted to Dr. U. J. Salmon. It is 
possible to make this diagnosis on roentgen 
study because the appearance of hydram- 
nios, placenta praevia, abdominal preg- 
nancy, and pelvic masses is fairly typical; 
twins are easily excluded; the bladder is 
emptied before the film studies are made; 
fecal masses in the colon may be rec- 
ognized; a pendulous abdomen of the 
mother is obvious; and tumors of the 
fetal neck are so rare that for practical 
purposes they may be disregarded. There 
are some cases of hyperextension of the 
fetal head, however, in which the cause is 
unknown. 
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In brow or -face presentation, the oc- 
currence of active labor often indicates 
a marked cephalopclvic disproportion. 
Witli a posterior face (Fig. 6), vaginal 
delivery is rarely possible. With an an- 
terior face, all other conditions being 
favorable, delivery from below is possible 
(Fig. 7). 

With occiput posterior, tlie head often 
maintains a somewhat extended position 
as it descends into the pelvis until the 
frontal bones arc forced against tlic sjnn- 
physis of the motlier. Some flexion then 
develops. The extension is possible be- 
cause die curve of the sacrum makes room 
for the occiput (Fig. 8). 

Fetal Head- Evgagcmcitt: In tliis brief 
paper we cannot go too far into tlie subject 
of head engagement. It has been our ex- 
perience that few cases are sent for 
roentgen study when tlie head is well en- 
gaged. Once tlie head has descended well 
into tlie pehns, the likelihood of dystocia 
is limited to a few possibilities. The con- 
ditions mentioned above as producing 
deflection of the head naturally interfere 
witli fetal head engagement. By far tlie 
most common cause, in our experience, 
has been cephalopclvic disproportion. In 
a few of our cases, tliere was no evidence 
of a disproportion but the head would not 
engage because of tlie fact tliat an arm 
presented before it. 

Congenital and Acquired Diseases: Fetal 
monstrosities are amazingly varied. The 
importance of diagnosing these before 
delivery is evident. Roentgen study is a 
most reliable aid in this connection. It 
has been advocated that in every case re- 
quiring cesarean section x-ray studies 
should be made prior to operation to avoid 
delivery of a monster. One of the most 
common fetal abnormalities recognized 
m utero is acrania or anencephaly, which 
IS almost always associated with marked 
hydramnios, the roentgen appearance of 
which we have described. It consists in 
geometric soft smooth shadows surround- 
lug the fetus. The fetus also shows a 
thick layer of subcutaneous fat, evidenced 

y the broad black line of demarcation. 



Fig. 8. Occiput posterior. This may normally 
show poor flexion or even some extension. When the 
head descends, it flexes as the frontal bones meet the 
maternal symphysis. 

Elephantiasis congenita should be rec- 
ognizable by the demonstration of ex- 
tensive fat deposits about the fetus. The 
roentgen line of demarcation produced by 
subcutaneous fat is considerably widened. 

In symmelus or mermaid tliere is fusion 
of tlie bones of the lower extremities to a 
greater or lesser degree. 

Osteogenesis imperfecta shows extensive 
deformity of the bones, usually with 
multiple fractures. 

Hydrocephalus is not uncommon. The 
enormous size of the head is typical. 

Premature closure of sutures or un- 
usual thickening of the skull has inter- 
fered with molding and caused dystocia 
in an otherwise favorable case. 

Among other fetal conditions that may 
be recognized are extensive spina bifida, 
hemivertebrae, supernumerary digits, sy- 
philis, rickets, and fractures. 

941 Park Avenue 
New York 28. N. Y. 
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Spondylolisthesis: A General Consideration with 

Emphasis on Radiologic Aspects' 

MAJOR A. C. GALLUCCIO, M.C., A.U.S. 

Nichols General Hospital, Louisville, Ky. 


M any excellent descriptive and 
analytical papers have appeared 
concerning spondylolisthesis since. Killian 
first described it in 1S53 and Lovett re- 
ported the first traumatic case in 1897. 
The purpose of this paper is to consider the 
condition clfiefiy from the standi3oint of 
diagnosis. If some of the statements are 
repetitive, the desire for emphasis is re- 
sponsible. 

vSpondylolisthesis signifies a displace- 
ment of tlic vertebral column, usualh'^ 
anteriorl}', occasionally posteriorly, as the 
result of a dissolution of continuity or de- 
fect of tlie pars interarticularis of tlie 
neural arch of a vertebra. Prespondylo- 
listhesis is tlie term used to indicate the 
presence of such a defect, in the sense of a 
zone of inadequate ossification. This 
may be unilateral or bilateral and, except 
in purely traumatic cases, is always the 
precursor of spondylolistliesis. The essen- 
tial difference between the two conditions 
is that, while both present a defect in the 
posterior neural arch, in spondylolisthesis 
there is, in addition, displacement of the 
involved vertebra. The term prespondylo- 
listhesis should be limited to those cases 
which present a demonstrable unilateral 
or a bilateral defect without slipping. It 
should not be employed to label an obtuse 
lumbosacral angle or almost horizontal 
sacrum. Because the shearing forces are 
unusually great in the region of the 5th 
lumbar vertebra and 1st sacral segment, 
such a condition may be a potential spon- 
dylolisthesis, but so long as it shows no 
other change it is neither a spondylo- 
listhesis nor a prespondylolisthesis ; it 
IS merely a mechanically bad low back. 
The designation prespondylolisthesis for 
this type of case, though sometimes 


found in tlie literature, is obviously a mis- 
nomer. 

Incidence: Various authors have placed 
the incidence of spondylolisthesis at from 
5 to 6 per cent. Fifty per cent of the cases 
arc seen in the third and fourth decades; 
76 per cent are in males ; 80 per cent occur 
between the 5th lumbar vertebra and 1st 
sacral segment, and 50 per cent show 
Grade I (Meyerding) displacement. 

The series of cases to be presented here 
represents an incidence of over 10 per cent. 
One hundred and forty-two routine lower 
spine examinations disclosed 15 cases of 
prespondylolisthesis or spondylolisthesis.^ 
In considering this figure, one must re- 
member that no females w^ere examined; 
that the average age was twenty-eight 
years, and that the subjects were all soldiers 
exposed to many types of hazard. In view 
of the rather high incidence, and in spite of 
the fact that this may have been influenced 
by the age group and particular occupation 
of tlie subjects examined, we believe this 
condition to be much more prevalent than is 
ordinarily anticipated. In emphasis of this 
point, we may mention the fact that 4 cases 
were selected from routine abdominal 
film studies for urological and gastro- 
intestinal study, not undertaken for ex- 
amination of the lower back. We believe 
that diligent search for the defect will re- 
veal it in many unsuspected cases. This 
contention is borne out by the high in- 
cidence in the present series of cases, which 
were, for the most part, the object of pur- 
poseful scrutiny of the lumbosacral area. 

Mechanics Involved: That the lumbo- 
sacral area presents a large number of 
confusing anatomical variations is indis- 


Accepted for publication in August 1943. 


= Since this article was submitted, 20 additional 
cases have been seen, making a total of 35, of which 
3 were unilateral prespondylolisthesis, 17 bilateral 
prespondylolisthesis, and 15 spondylolisthesis. 
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iliac, and tlic interspinoiis ligaments act 
as strong supporting agents and in tlie 
presence of a defect in the ])OSterior neural 
arcli tJiesc structures arc called upon to 
exert tlicir greatest effort to keep the lower 
lumbar spine in place with respect to the 
first sacral segment. At best, however, 
the lumbosacral joint must be considered 
an unstable mechanism. It is a junction 



Pathology and Anatomy: The 5th lum- 
bar vertebra is too well known a structure 
to require a detailed anatomical descrip- 
tion. One may recall, however, that the 
posterior neural arch is really an osseous 
ring bounded anteriorly by the posterior 
surface of the body of the vertebra, later- 
ally by the pedicles, posterolaterally by 
the superior and inferior processes, and 



Fig. 2. Oblique views of specimen with artificially produced defect through pars inter- 
articularis. 

A. Dotted areas represent typical "bow-tie.” Dark heavy line represents site of 
artificially produced defect. 1. Superior articular process of 5th lumbar vertebra. 
2. Tip of transverse process superimposed on superior articular process. 3. Defect 
through pars interarticularis. 4. Inferior articular process of 5th lumbar vertebra. 
5. Superior articular process of 1st sacral segment. G. Joint space between superior 
and inferior articular process of 5th lumbar vertebra and 1st sacral segment. 7. Spi- 
nous process of 5th lumbar vertebra. 8. Lamina of 5th lumbar vertebra. 9. Joint 
space between inferior articular process of 5th lumbar vertebra and superior articular 
process of 1st sacral segment, opposite side. 

B. Dotted areas represent "bow-tie.” Light areas within dotted areas represent tips 
of transverse processes seen on end. 

of a mobile and immobile part. It repre- 
sents an area of phylogenetic shortening 
consequent to change in posture from the 
horizontal to the erect. It is the site of a 
rotating type of action, which is often 
based on asymmetrically placed facets, and 
IS always subject to tremendous shearing 
strain. 


posteriorly by the laminae and spinous 
process. That portion of the posterior 
neural arch which lies between the superior 
and inferior articular processes and just 
behind and below the posterior portion of 
the pedicles is known as the pars inter- 
articularis, isthmic zone, or isthmus. It is 
with this particular region that we are 
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concerned. Here is found the defect or 
dissolution of continuity of the posterior 
neural arch which occurs in prespondylo- 
listliesis and spondylolisthesis. Instead 
of a solid core of bone Ijcing present, as 
occurs normally, there is a connecting zone 
of cartilage or cartilage plus a thin core of 
bone. The plane of this break is usually 
slightly oblique, with tlie middle portion 
directed slightly U})ward and the lateral 
portion slightly downward. The defect 
may, however, be transverse. We have 
never seen it occur in any other plane 
than tlie two above cited. This defect, or 
break, may be unilateral or bilateral. Nat- 
urally, bilaterality means mucli greater 
weakness at these points, since a unilateral 
defect leaves one sound pars interarticularis 
for support. WHien the defect is bilateral, 
the body of tlie vertebra must of necessity, 
if subjected to sufficient strain, lose its 
anclior to tire pelvis. That portion of the 
neural arch anterior to the defect, namely 
the body of the vertebra, the pedicles, and 
the superior articular processes, is sepa- 
rated from the inferior articular processes 
which originally were an integral part of 
the vertebra involved. Left beliind are 
those parts of the vertebra posterior to the 
defect, namely the inferior articular proc- 
esses, the laminae, and the spinous process. 
These latter structures remain in juxta- 
position and in normal relationship to the 
superior articular processes of the vertebra 
below. 

Pheasant and Swenson (2) found only 
two cases of unfused neural arches in 171 
spines dissected for study of the lumbo- 
sacral region. Protrusion or herniation of 
the disk is rarely associated with this con- 
dition except where we are dealing with a 
severe grade of spondylolisthesis. Occa- 
sionally the intervertebral disk may show 
some thinning. Muller’s case of congenital 
absence of the inferior articular processes 
of the 2nd lumbar vertebra without re- 
sulting spondylolisthesis is of interest. 
That anterior or posterior displacement 
did not occur is probably to be explained 
by the fact that the upper lumbar spine 
does not present the obliquity character- 



I'ig. 3, Sketch of nonnal 5th lumbar vertebra, 
showing in particular the superior and inferior articular 
processes, the pedicles, and the isthmus. 

istic of the area of the 5th lumbar vertebra ; 
also that the 2nd lumbar vertebra rests 
flatly and securely on the 3rd lumbar, so 
tliat this region is subject to less shearing 
strain. 

The paravertebral soft tissue structures 
of the area are then called upon for added 
support and as a result stretch and thicken. 
If the soft tissue structures, namely the 
surrounding ligaments, are equal to this 
added task and tlie lumbosacral angle is 
witliin normal limits so that shearing 
strains can be minimized and there is no 
superimposed sudden or even gradual 
traumatic effect, there will be no forward 
slipping of the spine. The circumstances 
incidental to the individual case will de- 
cide whether or not slipping is to occur. 
Suffice it to say that the existence of this 
defect, even though it be unilateral, pre- 
sents the picture of prespondylolisthesis 
prior to slipping. When slipping has oc- 
curred, we pass on to the phase of spon- 
dylolisthesis. After the spondylolisthesis 
develops, if the degree of forward displace- 
ment is sufficient, the intervertebral disk 
may be dislocated and undergo progressive 
degeneration. Thus nature attempts to 
utilize the dislocated disk as a buttress to 
prevent, by calcification and ossification, 
further progression of the slipping. 

Meyerding (3) conveniently divides the 
articular surface of the sacrum into four 
transverse planes, the first traversing the 
posterior fourth and the last the anterior 
fourth of the articular surface. If the 
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centers of ossification; one for the body 
and two for each lateral mass. Willis (4) 
accepted this view and went on to claim 
that of the two lateral masses one forms 
tlie pedicle and superior articular facet, 
while the other is concerned with the ossi- 
fication of tlie lamina and inferior artieu- 
lar facet. If failure of these two structures 
to unite occurs, a defect is produced with 
consequent separation of the body from 
tlie posterior neural arch. Neugebauer 
was of the same opinion but attributed 
most cases to injury. George (5) believes 
tlie defect to be developmental in origin. 
He mentions two patients with typical 
spondylolisthesis who married and had two 
cliildren. One of tlie latter, now twenty- 
one years of age, shows an incomjilete 
sacralization of tlie otli lumbar vertebra 
and tlie otlier shows a prespondylolistliesis 
of the 5tli lumbar vertebra. No one has 
been able to produce evidence that in- 
flammation is an etiological agent, although 
Killian believed the process to represent 
a caries. 

In favor of a congenital origin tlie argu- 
ment has been advanced that at the time 
of operation no callus is found. Further- 
more, the literature docs not show one 
case of spondylolistliesis following trauma 
in which earlier films revealed a perfectly 
normal spine. It is also argued that, since 
25 per cent of tlie cases are unilateral, 
fracture or injury cannot be the cause. 
The fact that associated developmental 
defects may be found is another argument 
advanced as favoring a congenital origin. 
George (5) in a series of 3,301 patients seen 
at the New York Orthopedic Dispensary 
and Hospital with signs and symptoms ref- 
erable to the spine found the incidence of 
spondylolisthesis and prespondylolisthesis 
to be 3.5 per cent. He believes that this 
figure in comparison with other reported 
figures would suggest that neural arch 
defects occur in many instances without 
producing symptoms. Willis (4) admits 
that the fact that defects exist without 
symptoms, and that symptoms usually 
follow trauma, would indicate that the 
defects are predisposing rather than direct 



Fig. 5. Normal oblique view for purpose of demon- 
strating “bow-tie’’ appearance of the combination of 
the following structures of the 5th lumbar vertebra: 
superior articular process, inferior articular process, 
and connecting portion, the isthmus. The relation- 
ship of both the superior and inferior articular processes 
to the articular processes of the 4th lumbar vertebra 
above and the 1st sacral segment below, is also indi- 
cated. Parts sketched in for demonstration purposes. 

etiological factors. He holds that the 
absence of any obvious attempt at union 
would tend to rule out fracture as a cause. 

Hitchcock (6) states that the work of 
Rambaud and Renault, who described the 
existence of five centers of ossification for 
each vertebra, has not been substantiated. 
Batts (7) challenges the congenital theory 
by stating that, if the separated neural 
arcli occurs in 5 per cent of fully developed 
skeleton!',, it should also be found in ap- 
proximately 5 per cent of fetal or newborn 
skeletons. He believes that there are three 
centers of ossification — not five — and that 
the centers for the posterior neural arch 
fuse at term or shortly thereafter. Failure 
of fusion results in spina bifida. The neural 
arch becomes fused with the body of the 
vertebra from the fourth to the sixth year. 
Mall, Willis, and Chandler were unable 
to find any evidenee of double or anoma- 
lous centers of ossification in a series of 200 
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Fig. 6. Unilateral prespondylolisthesis. 

A. Anteroposterior view showing linear defect (arrow) on right side. Note that the defect line is immediately 
below the pedicle seen on end and that its medial portion is slightly higher than its lateral portion. Note absence 
of similar line on contralateral side. 

B. Right oblique view, indicating site of defect. 

C. Left oblique view, showing normal isthmus on left side. 


fetal spines, ranging in age from three 
months to term. Meyerding believes that 
trauma is the exciting cause but that 
underlying it in most instances is a defect, 
so that injury may be considered the piin- 
cipal etiological factor and a congenital 
lesion the anatomical or predisposing fac- 
tor. Chandler (8) quotes Hibbs and Swift 
as reporting a history of injury in 49 per 
cent of 23 cases. He makes a very pointed 
criticism of roentgenologists for not in- 
sisting on good films which will reveal the 
details of all bony structures at the lumbo- 
sacral junction. He further questions the 
peculiar coincidence of the site of “con- 
genital clefts” and the point of maximum 
shearing strain of the isthmus and sug- 
gests the possibility that some of these 
“clefts” may in reality be fractures sus- 
tained during early childhood. Brailsford 
(9) cites as many as 23 workers who 
differ as to the etiological agent of this 
condition. He is of the opinion that preg- 
nancy does not influence or predispose to 
the development of spondylolisthesis. 

The author believes that the work of 
Hitchcock and his explanations of his find- 
ings must be considered seriously. His 
observations, based on a study of 90 human 
fetuses ranging in age from six weeks intra- 
uterine life to term, show that each vertebra 
ossifies from three centers. Ossification of 


each half of the neural arch commences at 
the base of the articular process close to 
the isthmus. The laminae are formed a 
little ahead of the pedicles. A double or 
defective center was never found. Hitch- 
cock goes on to describe the isthmic region 
as remaining cartilaginous up to and after 
birth. He also raises the question as to 
why, if the defect is congenital and has been 
found to exist in 5 per cent of 2, 000 cases, one . 
cannot find even one anomalous or defec- 
tive center of ossification in fetal material. 
One must assume that the defect is not 
congenital, although most orthopedists 
hold it to be. He further states that the 
isthmic area is occupied by blood vessels 
almost sinusoidal in character, which 
weaken this particular region. 

Hitchcock experimented with stillborn 
infants ranging from eight months to term 
and cadavers up to ten months postnatal. 
He found that moderate hyperflexion 
readily fractured the neural arch in the 
lower lumbar region. Most of the frac- 
tures were bilateral, but he was able to 
produce unilateral fractures by combining 
flexion with lateral bending and some 
torsion. Flexion, as he points out, is more 
limited in extent (12° from the perpendicu- 
lar) than extension (25° from the per 
pendicular). Attempts at h>Terextcnsion 
failed to produce fracture, but forced 
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liypcrexleiision resulted in tearing of the 
anterior longitudinal ligaments and separa- 
tion of the vertebral bodies. 'I'he con- 
clusion is reached that in hyperflexion the 
anterior margins of the vertebra act as a 
fnlcrnni. Hitchcock’s findings serve to 
strengthen the traumatic theory of the 
origin of spondylolisthesis. According to 
his theory, Ilexion applied during delivery 
or shortly after birth, for resuscitation or 
stimulation, may jiroducc fracture, with 



Fig. 7. Anteroposterior views of two cases, show- 
ing location and roentgcnographic appearance of 
defect. 


subsequent union by fibrous tissue or 
cartilage and the development of a pseudar- 
throsis. 

Symptoms: Many cases (10 per cent) 
of unilateral and even bilateral spondylo- 
listhesis are asymptomatic, the lesion being 
found accidentally. This was so in 4 of 
the cases here presented. In other in- 
stances there may be complaint of low 
back pain, weakness, fatigue, or stiffness 
in the lower back. The pain may be 
localized in the low back or radiate to the 
hip, buttocks, coccyx, and even down the 
leg or along the course of the sciatic nerve. 
Meyerding (3) states that backache was 
the chief complaint of more than 80 per 
cent of 583 patients. Relief of backache 




Fig. 8. Anteroposterior and lateral views showing 
defect. This is particularly well shown in the lateral 
view (arrow). 


by rest in the recumbent position is a fairly 
common finding. Kleinberg (10) states 
that sudden muscle strain may result in 
edema and hemorrhage at the site of the 
defect, causing pressure on the sciatic 
nerve, producing a sciatic syndrome. He 
further states that lordosis is usually pres- 
ent. We found several instances of loss 
of normal lordotic curvature in the 
low lumbar spine area. This is, however, 
only an apparent loss and is due to the 
fact that the sacrum appears to lie more 
posteriorly and the normal lordotic curva- 
time is shifted slightly cephalad. Local 
pressureand motion aggravate the pain, and 
spasm of muscles tends to resist move- 
ment and therefore results in limitation of 
motion. In bilateral lesions one may 
find acute tenderness over the spinous 
process and in advanced cases this may oc- 
casionally be moved from side to side. This 
is certainly the experience of orthopedic 
men who have come upon a bilateral de- 
fect at the operating table. A prominent 
spinous process of the 5th lumbar vertebra 
is often present. 

Neurological examination is usually nega- 
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tive. It is a common experience to have a 
patient complain of low back pain follow- 
ing injury, either single or multiple, often 
trivial in nature. In such cases trauma 
is definitely an exciting factor which prob- 
ably aggravates a pre-existing condition, 
such as , prespondylolisthesis. Spondylo- 
listhesis per se, if of minimal grade or de- 
gree, may occasionally be asymptomatic, 
but most patients will have definite com- 


tion. With improved technical methods 
for a complete study of the lumbosacral 
spine and a thorough knowledge and com- 
prehension of the anatomy of the region 
and of the defect involved, most cases 
should be discovered. Films of good 
technical quality, particularly lateral views 
of the lumbosacral area and the right and 
left oblique views, are extremely impor- 
tant, We have found that the defect may 



Fig. 9. Left and right oblique views, demonstrating a dissolution of continuity in the isthinic 
portions bilaterally. Superior articular process of 1st sacral segment is seen jutting into the area 
of dissolution (isthmic area). 


plaints referable to the low back, as de- 
scribed above. 

Diagnosis: Neugebauer aptly states 

that “it lies -with anatomists and patho- 
logical anatomists and tliose who make 
surgical and forensic postmortems, to 
look out for the early stages of spondylo- 
listhesis and all cases of injury from falls.” 
The roentgenologist must definitely be 
included in the group charged with dis- 
covering the early stages of this condi- 


be obvious in some views and not in others. 
Case, working on a model of the peh'is 
embedded in paraffin, showed that unless 
the central ray is directed over the defect 
it will not be demonstrated. This prob- 
ably accounts for occasional failures. 

Our method of routine study of the 
lumbosacral area includes the following 
views: anteroposterior; direct and accu- 
rate lateral ; right and left anteroposterior 
oblique; lumbosacral angle view (45 tilth 
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In the anteroposterior view the defect 
appears as a dissolution of continuity lying 
just below the circular shadow produced by 
tlie pedicles seen on end. In tliis view tlie 
line of defect is slightly higher medially 
tlian laterally — a difference of a few 
millimeters. The lateral limitation of the 
line of defect is usually just below the 
attaclnnent of tlie transverse process to the 
body. Occasionally Uie line of defect is 
horizontal. It is seldom a complete 
straight line ; usuall}^ it is irregular, meas- 
uring about 1 mm. or slightly more in 
widtli. This defect may be unilateral or 
bilateral. It may e.xist and not be appar- 
ent on an anteroposterior film unless tlie 
central ray is aimed directly through tlie 
plane of tlie defect. Occasionally the 
lumbosacral space (angle) view reveals a 
defect which is not seen in tlie antero- 
posterior view., - , . 

The right and left oblique views are ex- 
tremely important for diagnosis, for it is 
seldom that, given a film of good teclinical 
quality in a case in which the defect exists, 
it cannot be demonstrated. We like to 
refer to tlie superior articular process, the 
pars interarticularis, and tlie inferior artic- 
ular process of any one lumbar vertebra 
as presenting, in eitlier oblique \'iew, a 
so-called “bow-tie” appearance. The su- 
perior and inferior articular processes con- 
stitute the lateral portions or the rvings of 
the “bow-tie,” while the pars interartic- 
ularis, or isthmus, is represented by the 
central or constricted portion. This is a 
constant appearance in both oblique views. 
The “bow-tie” usually extends from the 
upper portion of the middle third of the 
body of the involved vertebra downward 
and backward to the isthmic zone and from 
this point more directly downward and less 
directly posteriorly. The inferior portion 
crosses the posterior third of the inter- 
vertebral space between the lumbar verte- 
bra to which the “bow-tie” belongs and the 
next lower lumbar vertebra. In the right 
oblique view the “bow-tie” pattern, repre- 
senting the right superior and inferior 
articular processes, will lie posteriorly, well 
behind and below the body and inter- 



Fig. 10. Oblique view, demonstrating typical de- 
fect in isthmic portion, with fragmentation and sclero- 
sis. This type of roentgenogram makes one wonder as 
to the possibility that osteochondritis'may play a part 
in this entity. 

vertebral foramina. In this view the 
spinous process of the lumbar vertebra is 
tlie most posterior structure. In the left 
oblique view, the left superior and inferior 
articular processes will occupy the position 
described above; namely, traversing the 
middle and posterior thirds of the lumbar 
vertebra, while the right superior and in- 
ferior articular processes will lie posteriorly. 
It is understood that slight rotation of a 
few degrees, anteriorly or posteriorly, of 
the lumbar spine will result in throwing 
the “bow-tie” slightly anteriorly or pos- 
teriorly, depending on whether the degree 
of obliquity is greater or less. A study 
of the film depicting the 5th lumbar ver- 
tebra and sacrum with the artificially in- 
duced defect of the pars interarticularis 
will serve to clarify the location of the 
various structures. It is the oblique view 
which best reveals the isthmic zone or pars 
interarticularis. 

For the lateral view it is important that 
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the patient lie exactly perpendicular to the 
plane of the film. Here the defect will be 
seen as a more or less horizontal or slightly 
tilted straight line traversing the pars 
interarticularis, and lying below and behind 
the pedicle of the vertebra involved. The 
upper posterior angle of the intervertebral 
foramen lying between the involved 
vertebra and the vertebra below will mark 
the anterior limit of this straight line. 
From this point the defect can be followed 


standable why the line of defect will not 
be clearly demonstrated. In these cases 
it is desirable to take both a right and a 
left lateral view. 

We wish to emphasize that inconsistency 
in demonstration of the defect in the vari- 
ous views, that is to say, ability to demon- 
strate it in one view and not in others, 
should not cast doubt upon its existence, 
but is to be explained on the basis of fail- 
ure of the direct central ray to catch the 



Fig, 11. Lateral views of 2 cases, revealing defect below and behind the postero-inferior angle of 

the pedicle. 


posteriorly. It is essential, as previously 
noted, that lateral films be of good techni- 
cal quality. Coning and immobilization of 
the patient are of great help. We concede 
that a lateral view taken in the erect posi- 
tion, as well as one in the recumbent posi- 
tion, may occasionally be of assistance in 
demonstrating further slipping. A good 
lateral recumbent film, however, is gen- 
erally considered sufficient. If the defect 
is unilateral, say limited to the right side, 
and a left lateral view is taken, it is under- 


>lane of the lesion. The complex structure 
if the region involved, plus the frequen 
iccurrence of anatomical variations, ren 
lers it almost impossible invariably ^ 
raverse the defect so that it can JO 
lemonstrated. This is one reason wi} 
aultiple views are strongly recommen e • 
"he lumbosacral angle view, taken m 
he central ray directed 45 degrees cepha a 
nd emerging through the lumbosacra 
pace, is occasionally of value, 
his view the inferior articular proccs 
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may be seen tlirougli the intervertebral 
spaee. In tiiis way the snperimposition 
of the body is sometimes avoided. This 
view is also of some assistance in those 
cases in whicJi the articular space between 
tlie facets may simulate a defect, particu- 
larly if tlie plane of articulation lies in a 
coronal-oblique direction. In the lumbo- 
sacral view the plane of articulation be- 
tween the superior and inferior facets will 
come to lie within the intervertebral sjiace 


strate. The above description of the 
various views, while necessary, can almost 
be discarded if one has access to a model 
of the lower lumbar spine and sacrum and 
becomes thoroughly familiar with all the 
structures involved, and knows how and 
where they will appear on the film in the 
various positions mentioned. We have 
dc.scribed the defect and its exact location 
and extent to some length because we feel 
that a thorough knowledge of these mat- 




Fig, 12 (left). Lateral view showing defiuitclincar defect below and behind the pedicles of the 
5th lumbar vertebra. The width of such a defect may vary from 1 to several millimeters. 

Fig, 1.3 (right). Oblique view demonstrating typical defect, in this case a smooth one, through 
the isthmic portion of the "bow-tie” area. 


or fairly close to it, so that it is more 
clearly demonstrated. This is an impor- 
tant point to remember, namely that one 
must not confuse the joint space between 
the two articulating processes with a de- 
fect when the latter is being sought. 

It is our opinion that the most impor- 
tant views are the anteroposterior, the right 
and left oblique, and the true lateral. It 
cannot be too strongly emphasized that 
films of excellent technical quality are of 
paramount importance, as this defect is 
very often elusive and difficult to demon- 


ters will help reveal numerous cases of pre- 
spondylolisthesis which are unsuspected 
and which, in our opinion, if the defect is 
bilateral, will ultimately go on to spon- 
dylolisthesis with its characteristic crip- 
pling effects. We strongly urge that all 
films of the abdomen for purposes other 
than spine study receive the attention of 
the roentgenologist with reference to the 
4th and 5th lumbar vertebrae, and that a 
search be made beneath the pedicles for a 
defect line. 

Brailsford (9) refers to a “bowline” as 
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Fig. 14, Anteroposterior view which reveals bi- 
lateral defects beneath the on-end shadows of the 
pedicles. Note that the medial ends of the defect 
lines lie more cephalad than the lateral extremities of 
these lines. The lower arrow indicates site of apophy- 
seal joint space. This may occasionally offer difficulty 
in differentiation but if it is remembered that the medial 
portion of a true defect line is always higher in relation- 
ship to its lateral portion, the differentiation should be 
fairly easy in most cases. 

being characteristic of spondylolisthesis. 
This is present fairly often in the antero- 
posterior view and represents a converging 
of the inferior and lateral aspects of the 
slipped 5th lumbar vertebra with the 
inferior and lateral aspects of the trans- 
verse processes of this vertebra. Since 
most of our cases were either prespondylo- 
listhesis or first-grade spondylolisthesis, 
we were unable to demonstrate this char- 
acteristic appearance. We have seen it, 
however, in more advanced cases and it 
may be considered of value in the diagnosis 
of this condition. 

Differentml Diagnosis: We are of the 
opinion that accurate, painstaking ex- 
amination of the lumbosacral area in the 
positions above outlined, n*ith films of good 
technical quality, will leave little difficulty 
in distinguishing this lesion from other 


possibilities. Fracture dislocations, Kiim- 
mell's disease (an entity of which we have 
some doubt), Pott’s disease, malignant 
neoplasm, congenital dislocation of the 
hip, and osteomalacia are occasional^ to 
be considered as diagnostic possibilities. 
'ttTiether due to misguided confidence or 
sheer good fortune, we have not had to 
consider too seriously any of these before 
arriving at a definite diagnosis of spon- 
dylolisthesis. 

At this writing, 2 of our 5 cases of spon- 
dylolisthesis have been verified at opera- 
tion. Spine fusions were done. 

Treatment: Treatment, we feel, belongs 
to the realm of the orthopedist. For pur- 
poses of completeness, however, we may 
say that spine fusion is considered ade- 
quate and curative treatment for frank 
spondylolisthesis. We need not enter 
into a discussion of the various types W 
fusion. It is interesting to note that an 
English orthopedist describes a method of 
obtaining reduction of a forward displace- 
ment of the 5th lumbar vertebra by sus- 
pending the patient on a sling around the 
pelvis, with another sling placed below 
the shoulders, plus traction on the legs. 
He reproduces roentgenograms to show 
the reduction obtained by such a metliod. 
Conservative treatment, such as frequent 
physiotherapy, postural exercises to re- 
duce lumbar lordosis, use of a firm bed, and 
support with a belt, will be followed by 
symptomatic relief in about one-third of the 
cases. 

SUMMARY 

The terms prespondylolisthesis and spon- 
dylolisthesis are defined and differentiated. 
In the former, we have the presence of a 
defect in the neural arch. In the latter, 
we find separation at the site of defect an 
slipping of the lumbar vertebra involve ■ 
An unusually high rate of incidence^ 
per cent — is represented by the relatne} 
small series of cases recorded here. O'cr 
50 per cent of the cases were prcspoii- 
dylolisthesis, 4 of tliese being discovert 
in films not intended for spine Rtu ) 
One explanation of the high incidence 
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tlie fact tliat soldiers constitute an age 
group cliaracteristic of this condition and 
arc subject to unusual hazards and strains. 
The natural weakness of the lumbosacral 
area is definitely exaggerated by any super- 
imposed weakness, such as the defect here 
described. 

The cause of tlie defect in the posterior 
neural arch, specifically in tlie pars intcr- 
articularis area, is not definitely proved. 


acter of tlie defect. We believe that its 
discover}'- is of great importance in both 
civilian and military life, since its presenee 
means a weak link in a not overly strong 
chain. Certainly with unusual and often 
with ordinary strains and hazards, separa- 
tion may develop, and from tliis point it is 
a short step to actual forward slipping of 
the vertebra. The literature is replete 
with cases demonstrating the progressi^'e 


Fig. 15. Two cases of posterior or reverse spondylolisthesis of 5th lumbar 
vertebra on 1st sacral segment. 



One group considers it congenital and 
another the result of trauma. We are 
inclined to concm with the opinion ex- 
pressed by Hitchcoek (6), namely, that 
there is a strong possibility that the defect 
is not congenital, but rather traumatic in 
origin. 

Symptoms may be present and may be 
fairly characteristic, but the diagnosis 
can seldom be made from the clinical pic- 
ture alone. Roentgenograms are essential 
to the conclusive diagnosis. It is for this 
reason that we have described and illus- 
trated in some detail the location and char- 


character of this slipping action with even- 
tual frank spondylolisthesis. The crippling 
nature of this latter condition must be at 
once apparent. If the lesion is detected 
early, precautionary measures may be di- 
rected toward prevention of its further 
progress. Apropos of this, however, one 
observer mentions progressive forward 
slipping in spite of a supporting belt and 
avoidance of strain. 

Films of good technical quality, partic- 
ularly oblique and lateral views, are es- 
sential. Demonstration of the “bow-tie” 
area in the oblique view is necessary if 
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Castration in Malignant and Non-Malignant Disease* 

BENJAMIN H. ORNDOFF, M.D. 

Professor of Radiology, Loyola Universify School of Medicine, Chicago, 111. 


I T APPEARS THAT scx lioniioiie produc- 
tion is reduced or inhibited after ir- 
radiation castration and following surgical 
ablation of ovaries or testicles. When the 
growth-stimulating influences of sex hor- 
mones arc withdrawn, clinical observations 
show definite alterations of certain j^atlio- 
logical conditions. There also follow cer- 
tain histological and physiological changes 
which influence the general state of health 
and may be concerned with both tlie 
origin and tlie progress of malignant 
disease. 

Human castration of the male by orchi- 
ectomy, creating defective masculinity, has 
been practised from remote antiquity by 
some Orientals. Historical records indicate 
that great numbers of eunuchs were created 
in ancient Eg3'pt, Greece, and otlier 
countries both for religious and secular 
purposes. In fact, the demand for the 
high-pitched falsetto voice in a man sing- 
ing in religious ceremonies has been aban- 
doned only witliin recent years. tWicn the 
earliest records were compiled, it was 
recognized that not only was fertility 
terminated by castration, but that certain 
other abnormal changes ensued, affecting 
growth and mental development. 

Recent medical research has explained 
some of the phenomena of castration and 
it is my purpose to call attention to a few 
of the phases which concern us in the 
control of disease. 

Castration may be performed in the 
human being (15, 16) for two purposes : 
first, to halt fertility; second, to induce 
specific changes, particularly in the endo- 
crine system. Two methods are em- 
ployed, the surgical and the radiological. 
In surgical castration it is intended that 
the entire influence of the testicle or 
ovary be terminated by complete ablation 
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of the organ, while in radiological castra- 
tion certain components of usefulness may 
be retained while those tvhose elimination 
is essential to accomplish the desired 
purpose are destroyed. 

Two classes of disease will be considered 
— malignant and non-malignant — both of 
which are in some ivay influenced by the 
activity of the sex organs. One of the 
most essential objects of castration is to 
modify the action of the growth-stimulat- 
ing hormones — estrone in the female and 
androsterone in the male. The true role 
played by these important hormones in 
phj’^siological jirocesses essential to 'the 
proper development and maintenance of 
health is rapidly being elucidated through 
experimental investigations on animals 
and in clinical research. 

Changes, both objective and subjective, 
appearing in the breasts with menstruation 
have long been recognized and studied. 
These have taken on a new significance 
since Rosenburg (1) discovered and inter- 
preted the mechanism of the sex cycle in 
the breast. Ingleby (2) writes: “The sex 
cycle in the breast was discovered by 
Rosenburg in 1922. A revolution in the 
interpretation of pathological lesions fol- 
lowed. Proliferation of glandular ele- 
ments during the premenstrual phase is 
far more rapid than the growth of any 
carcinoma. Their postmenstrual regres- 
sion is equally astonishing — for after a 
few days only traces of former lobules 
remain in the form of one or two clefts 
barely visible in the connective tissue 
which has closed in and obliterated the site 
of the glandular mass.” After castration, 
as also following the natural menopause, 
this periodical and phenomenal prolifera- 
tive and regressive tissue change ceases 
and the other phases of the climacterium 
ensue. 

That the ovarian hormones exercise a 
definite influence on the histologic and 
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physiologic character of the breasts du ring 
the sex life of the individual has been 
accepted without question. It is not so 
clear, however, just .what can be ac- 
complished at present by modifying these 
conditions through castration. 

In the male, castration exerts an in- 
fluence upon the prostate that is somewhat 
comparable to that on the breasts in the 
female, for it seems that the physiological 
growth variations in both are to be ex- 
plained on a hormonal basis. While it is 
not certain that a definite cyclic prolifera- 
tion of prostatic epithelium occurs, true 
hjqiertrophy is observed in a high per- 
centage of males in later life when testicular 
function has not been reduced. If tes- 
ticular function is lost, then hypertrophy 
does not proceed in the regular way. 

The male sex hormone — androsterone 
— is known to stimulate growth of the 
prostatic epithelium. Probably the prin- 
cipal sources of androgen are the inter- 
stitial tissue of the testicles and the 
adrenal glands. It has also been shown 
that by administering the female sex 
hormone — estrone — the growth of pros- 
tatic epithelium may be inhibited. 
Through research on sex hormone action, 
facts have evolved which tend to explain 
and give a scientific basis for some clinical 
observations that have been difficult to 
understand. 

Another striking example of hormonal 
influence on tissues is the reaction of the 
endometrium to the ovarian hormones in 
the various phases of the menstrual cycle. 
It is notable that endometrial tissue in 
ectopic locations, i.e., the ordduct, surface 
of the ovarj", or elsewhere in the female 
pelvis, responds to the same hormone 
stimulus as in its normal location. Castra- 
tion is followed by cessation of this local 
growth tendency, with the result that the 
cj^clic periods of cellular proliferation of 
the endometrium and subsequent regres- 
sive changes promptly discontinue. 

Great impetus has recently been given 
the study of the results of castration in 
man. Kutscher and Mhlbergs (3) and 
Gutman and Gutman (4) have made ex- 


tensive studies of acid phosphatase con- 
centration in the serum and certain tissues 
of the body. In the prostate low values 
were found in children, becoming slightly 
higher through puberty and high in the 
adult. Huggins and his collaborators (5- 
7) continued these investigations and con- 
firmed the findings by the use of staining 
methods for acid phosphatase in the 
prostate. They also found that the 
enzyme phosphatase of the adult prostate 
paralleled in quantity the extent of the 
hypertrophy as well as the amount of 
carcinomatous change that had taken 
place in the organ. These hndings, wit)} 
others, led them to conclude that the cells 
of prostatic carcinoma, in their cases, were 
of adult type rather than the primitive un- 
differentiated type usually found in ma- 
lignant neoplasms. They have recorded 
another finding which appears useful, 
having found the serum-phosphatase level 
to remain within the bounds of normal in 
hyqiertrophy and localized cancer of the 
prostate, but to be greatly altered in the 
presence of bone metastases. '\\dien tJie 
estimates were high, metastasis had in- 
variably occurred, though a few cases 
in their series showed only low levels 
even with secondary deposits present in 
the skeleton. It is obvious that high levels 
are almost positively diagnostic of bone 
metastasis. Another significant develop- 
ment in the work of Huggins and his as- 
sociates was the demonstration that these 
mature types of cells from the prostate 
in ectopic locations retained androgen 
sensitivity, which is analogous to the 
estrogen sensitivity of cells of ectopica } 
located endometrial tissue in the fcmae. 

It rvas further demonstrated that v len 
androgen-stimulated hyperplasia was re 
duced, evidence of local repair of lone 
lesions followed. Furthermore, when 
androgen stimulus w’as withdrawn in wse 
cases, clinical improvement occurrc 
promptly and longevity was extencle . 

This research has demonstrated 
the criticism of the most skeptical t la 
withdrawal or regulation of the androg ' 
effect on certain tissues constitutes ^ 
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otJier very definite stc]) in the control of 
cancer. Just Jiow we should undertake to 
alter this androgenic effect remains un- 
decided. Huggins and his co-workers 
believe that orchiectomy gives the best 
result. While they rejiort a certain 
amount of discomfort and some undesir- 
able reactions, they still feel that the re- 
sults justify this surgical measure. Im- 
provements which they noted in certain 
far-advanced cases seemed most gratifying. 
In this grouj) of ]Datients, high serum- 
phosphatase levels were reduced to the 
range of normal values in a matter of 
hours. In the group where clinical im- 
provement was slight or unchanged, the 
serum-phosphatase levels were only slightly 
altered. It was concluded that under 
these circumstances androgen was being 
produced at loci otlicr than the testicle. 
In these cases tlic investigators attempted 
the reduction of androgen b)" tlie action 
of estrogenic agents (stilbestrol). Here 
they found that some of the cases respond- 
ing poorly to surgical treatment presented 
favorable results, and in some, marked 
clinical improvement was observed, witli 
the acid phosphatase levels reduced to a 
par with the most favorable group follow- 
ing orchiectomy. Their experiences with 
fever therapy were not encouraging. 

Reporting on “The Effect of Orchi- 
ectomy and Irradiation on Cancer of the 
Prostate” in a recent issue of the Annals of 
Surgery, Huggins presents two cases in 
which radiation was given a trial. In one 
case, high-voltage x-rays (800 kv.) with 
high filtration, used over four portals 
(anterior, posterior, and two lateral hip 
portals), produced symptomatic relief for 
two months. A^Tien the symptoms re- 
curred, a second series was given, with 
the testes unscreened. This time the 
relief of symptoms lasted for about six 
weeks. Rectal examination showed the 
prostate to be nodular and greatly en- 
larged, and roentgenograms revealed osteo- 
plastic metastases in the right side of the 
pelvis. Orchiectomy was then performed. 

Another case was similarly treated but 
with somewhat lower voltage (200 kv. 


constant potential). The testicles were 
protected with lead rubber. A second 
exposure was given six months later with- 
out tlie lead rubber protection. General 
clinical improvement was noted and the 
prostate gland remained hard and nodular. 
Orchiectomy was performed three months 
later, ^vith prompt symptomatic relief and 
reduction in the size of the prostate gland. 

The pathological report in both these 
cases showed profound atrophy of the 
germinal epitlielium witli preservation of 
tlie vSertoli cells and apparent or real 
hyperplasia of the Leydig cells. Huggins 
concludes: “It was thus apparent that 
roentgen ray irradiation in the amounts 
stated is ineffective in destroying the 
secretory function of the testicles and is 
inadequate as a therapeutic agent in 
prostatic cancer in man.” Based on the 
microscopic findings, the conclusion is 
that, by irradiation, germinal epithelium 
of the testes was profoundly affected, 
but tlie interstitial tissues from which 
androgenic agents are derived was un- 
affected. 

Hunger (8) reported a series of 76 cases 
of carcinoma of the prostate treated by 
resection, planned x-ray therapy (without 
protection of the testicles), and adjunct 
or additional irradiation directly to the 
testicle. The cases reported were observed 
over a period of five years ending December 
1938. At the time of the report (May 
1941) 61 patients were known to be dead 
and 18 were known to be alive. Of 12 
patients in whom resection alone was 
done, all died; of the group of 45 treated 
by resection and irradiation, 10 were alive; 
of the 11 treated by resection, irradiation, 
and adjunct x-ray therapy, 8 were still 
alive. This latter group showed prostatic 
recovery on digital physical examination. 
The longest period of survival was seven 
years; the shortest was three years. 

Estrogens, it is believed, reduce the 
serum phosphatase in carcinoma of the 
prostate in the following ways: (a) direct 
action on prostatic epithelium; (6) neu- 
tralization of androgen; (c) depression of 
the gonadotropic agents from the anterior 
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lobe of the pituitary gland; (d) depression 
of the activity of the interstitial cells of 
the testicles. It appears that both the 
epithelium and the interstitial cells of the 
testicles show hypoplasia as a result of 
estrogen administration, and it also seems 
that this effect is more or less temporary. 
It has not been ascertained that benefits 
resulting from orchiectomy are permanent 
because, if for no other reason, the cases 
have not been observed for sufficient 
length of time in the light of modern 
clinical and diagnostic methods. 

WTiile the androgen-producing cells of 
the testicles were not adequately depressed 
by x-raj^s in the work that has been re- 
ported, and the results of efforts to control 
the androgens produced at points other 
than the testicles are but temporary, there 
may yet be a useful place for radiotherap)'- 
in these locations, i.e., the adrenal, the 
pituitary, etc. The first objective in 
treatment of carcinoma of the prostate 
would seem to resolve itself into an effort 
to reduce or withdraw androgenic effects 
entirely, if possible. 

As we acquire knowledge of the growth 
effects and influences of the sex hormones, 
there appear interesting points of analogy, 
the study of which may be helpful and 
elucidating. An outstanding similarity is 
that of the cells in metastatic deposits from 
carcinoma of the prostate and those of the 
endometriomata or ectopically located 
endometrial tissue. In each instance the 
cells are of the mature type, and in each 
sensiti\dty is retained for the respective 
sex hormone; estrogenic activity is in- 
hibited by androgen administration, and 
conversely androgen activity is checked by 
estrogen. Again, ovulation and gameto- 
genesis are restricted temporarily or 
arrested permanently by controlled doses 
of irradiation. Finally, the relative fre- 
quency of myometrial and endometrial 
hyperplasia shows an interesting analogy 
to prostatic hjqierplasia during the same 
decades of life. 

Hormone control of growth is essential 
in tlie normal development of the breasts. 
Imbalance in early life is certainly re- 


sponsible for the unusual hypertrophies, 
as virginal hypertrophy, gynecomastia, 
etc. It is only in the later decades of life 
that hjrpergonadism carries its cell growth 
influence bej^ond benign hyperplasia. La- 
cassagne (9a) states that ‘carcinoma can 
occur only in a mammary gland which has 
undergone a certain degree of develop- 
ment and that this development depends 
upon the estrogenic and pituitary hor- 
mones. He found, also {9b), that ex- 
cessive amounts of estrogen caused 
squamous metaplasia of the prostatic 
epithelium, especially in the posterior 
lobe and in the verumontanura, and that 
continued administration to mice resulted 
in such extreme metaplasia that urinary 
retention was produced. 

Tumors of the adrenal and ovary are 
known to increase the output of certain 
ketosteroids in the urine, and recently 
Satterthwaite, Hill, and Packard (10) 
noted high levels of the 17 ketosteroids in 
the urine when prostatic cancer had 
metastasized to bone. In these cases the 
output of the 17 ketosteroids showed a 
drop of 12 to 60 per cent from the pre- 
operative level after orchiectomy, par- 
aUehng closely the changes in the serum 
phosphatase estimations. 

Castration of women to produce an 
artificial menopause by surgical methods 
was advocated by Schinzinger (11) 
1889. He also called attention to the 
benefits experienced by certain patients 
with carcinoma of the breast, after an 
artificial menopause. In 1896 Beatson 
(12) obserx'cd shrinkage of the primar} 
breast tumor, reduction or disappearance 
of skin nodules, and regression of lympj 
node metastases after the surgical renio\a 
of the ovaries. _ 

Foveau de Courmelles (13), in ■ /’ 
published reports of castration 
radiation for carcinoma of the breast. “ 
work was begun as early as 1904. ^ 

(14) and other radiologists have ^^ccn usm„ 
irradiation castration as a part o 
treatment of breast cancer since a 
1920. Because radiation castration 
duces hormonal activity, more nia) 
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expected from this jiroccdurc during tlie 
period when honuouc ])roduction is at its 
peak, in the third and fourth decades 
of life. Just when sex liornione production 
readies a very low level or ceases entirely 
following the menopause is not known. 
It is obvious that its influence on normal 
cydic cell growth is decreased or lost 
entirely late in life, and the factors con- 
cenied witli neoplasia in the primary and 
secondar)'^ sex organs at this period are 
probably quite independent. 

It cannot be doubted that tlie hormone 
status associated with pregnancy and lacta- 
tion exaggerates malignant disease of tlie 
breast. In view of our jjrcsent knowledge 
of sueh cases, the demands for treatment 
are: first, termination of tlie pregnancy, 
preferably by tlie irradiation method, and 
if tlie products of conception are not 
spontaneously expelled in due time, care- 
ful surgical removal ; second, preoperative 
irradiation of the affected breast in all of 
these early cases, followed by surgical 
removal and postoperative irradiation of 
the affected side, as well as of the un- 
affected breast and axilla. Witli this plan 
of management tlie patient will experience 
an early menolipsis. It is also advisable to 
continue irradiation of tlie pehds at in- 
terr’^als of sixty to ninety days, until all 
of the symptoms of the climacterium have 
ceased, or for at least two years, regardless 
of symptoms. In all of these cases it is 
well to administer some androgenic agent, 
such as testosterone or desoxycorticos- 
terone propionate in daily doses of 10 
Mg. or more, during preoperative irradia- 
tion and at intervals postoperatively. 

The prime objectives of this plan of 
Management are: first, to withdraw the 
estrogenic effects by arresting the prin- 
cipal source of production; second, the 
interruption of pregnancy, which auto- 
Matically follows profound alterations in 
estrogen production; third, a direct radia- 
tion effect on functional hyperplasia of 
the breast epithelium as well as the 
localized neoplasia; fourth, surgical extir- 
pation of the local disease ; fifth, exercise of 
continued radiation effects over the primary 


and the secondary sex organs, as well as con- 
trol by endocrine therapy for sufficient time 
to allow these broken functions to return to 
a state of stabilit3^ 

In closing, it affords me great satis- 
faction to know that achievements through 
scientific medical management now prevent 
and control many conditions of the primary 
and secondary sex organs of both the male 
and female which are so vitally concerned 
with proliferative and regressive processes. 
Radiation therapy has contributed lib- 
erally. 

2.5(n North Clark .St. 

Chicago, III, 
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DISCUSSION 

William Thaw Clark (Janesville, Wis.) : I should 
like to ask Doctor OrndolT one question. Does he 
know of any series of cases of breast cancer that 
will show a difference in the results of oophorectomy 
and x-ray castration comparable with the effects of 
orchiectomy and roentgen castration in prostatic 
carcinoma? 

Doctor Orndorff (closing) : Castration of the fe- 
male for breast cancer by surgical methods is not at 
all new. Lawson Tate and Bland Sutton in Eng- 
land, Schinzinger in Germany, and others recom- 
mended it before the days when Halsted and Willy 
Meyer created the epic period of radical surgery for 
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cancer of the breast. In a review of the literature, 
however, it is found that a contributor would report 
a comparatively small series of cases in ■which 
oophorectomy had been performed, calling attention 
to its favorable influence on the tumor growth and 
general health; then for some reason the work 
would be discontinued, or at least no further record 
would appear. At a later date an entirely inde- 
pendent group of workers would report results of 
another series of cases. Furthermore, it is note- 
worthy that the percentage of good results would 
always remain about the same, i. e., about 30 per 
cent. 

In a study of reported cases of breast cancer 
treated by irradiation castration it seems fair to say 
that favorable reactions are claimed in about the 
same percentage of cases — approximately a third of 
those, treated. In the light of more recent develop- 
ments promising results are to be expected. 


It has been quite well established clinically that 
with the occurrence of pregnancy cancer in the 
breast becomes more flagrantly malignant and the 
interruption of the pregnancy is amply justified. 
Furthermore, castration by surgery or irradiation is 
warranted. At this point I would like to empha- 
size, as I have endeavored to bring out in this pres- 
entation, the necessity of continuing a maintenance 
dose of irradiation for many months after a complete 
menolipsis has been established. 

The advantage to be gained by castration of the 
male or female through surger}" or by irradiation 
involves a consideration of many unanswered prob- 
lems. Much can be said in support of either 
method but I am not familiar with the work of 
anyone who has made a comparative study of 
sufficiently sizable groups of cases to warrant definite 
CQticlusioTis. Personally, I am inclined to favor 
radiation castration in most cases. 





Use of the Basal Metabolic Rate in the 

Management of Radiotherapy for Leukemia^ 

ERICH M. UHLMANN, M.D., and MARTIN GOLDNER, M.D. 

Chicago, 111. 


T his study or the relationship between 
basal metabolism and leukemias was 
prompted by tlie following clinical observa- 
tion; 

In 1939 a patient previously treated for 
lymphatic leukemia presented himself for 
follow-up examination. He was at tliat 
time in excellent health, had a white count 
of 14,000 cells, a normal differential count, 
no lymphadenopathy, and no otlier clinical 
signs of leukemia. A routine determina- 
tion of his basal metabolism, however, re- 
vealed a rate of -f 09 per cent. Since the 
patient felt perfectly well, die possibility 
of an error was considered, and tlie test was 
repeated one week later. The second de- 
termination showed -}-71 per cent and the 
patient was kept under close observation. 
Check-ups on the basal metabolic rate at 
weekly inter\^als showed no change, but 
four weeks after the first test, generalized 
l}Tnphadenopathy developed, the patient 
grew continuously weaker, and within two 
more weeks the white count rose to 
160,000 cells. Following x-ray therapy 
instituted at that time, the basal meta- 
bolic rate dropped within three weeks to 
+ 16 per cent, the white count decreased 
to 120,000 cells, but the lymphadenopathy 
showed little change. Therapy was then 
discontinued in order to observe the course 
of the disease. Within one month, the 
white count dropped to 18,000 cells and 
all clinical symptoms disappeared. 

The importance of this observation 
seemed to lie in the fact that the patho- 
logical change in the basal metabolic rate 
manifested itself earlier than any other 
o r symptom of the disease and was 
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influenced by therapy earlier than all other 
manifestations. It seemed w^orth while 
to investigate this problem more inten- 
sively. 

The fact that the basal metabolic rate 
is elevated in a majority of patients suffer- 
ing from leukemia is, of course, not a new 
observation. The phenomenon has been 
known since the last decade of the nine- 
teenth century, when the early studies on 
metabolism were carried out (1, 2). In 
contrast to similar studies in thyrotoxicosis, 
however, this obseiAmtion did not create 
any special interest among investigators 
until tlie year 1911. At that time, Grafe 
(3) reported his observation that leukemic 
blood cells have a high oxidative metabo- 
lism and that there seems to be a relation- 
ship between the degree of leukocytosis 
and the elevation of the basal metabolic 
rate in leukemia patients. Grafe’s report 
inspired further investigations on the 
significance of the elevated basal metabo- 
lism in leukemias in three directions : 

1. The nature of leukemic cells. 

2. The possible relationship between 

leukemia and thyrotoxicosis. 

3. The importance of determinations 

of the basal metabolic rate for 
following the clinical course of 
leukemias. 

1. The morphological studies of leuke- 
mic blood cells did not facilitate a decision 
whether leukemias, which frequently are 
defined as tumors of the blood and the 
hematopoietic system, belong in the group 
of benign or malignant neoplasms. Grafe’s 
investigations were the first clinical appli- 
cation of 0. Warburg’s newly developed 
method for physiological studies of cell 
metabolism. Warburg (4) had been able 
to show that under aerobic conditions nor- 
mal cells have a rather high oxidative and 
165 
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only a slight glycolytic metabolism, 
whereas maUgnant cells are characterized 
by a reversal of the respiration-glycolysis 
ratio, that is, they have a high aerobic 
glycolysis and a small oxygen consump- 
tion. This method became popular and 
was widely used for further investigation 
of the nature of leukemic blood cells. 
Barron and co-workers (5), Glover and co- 
workers (6), Schlossmann (7), Peschel 
(8), and Soffer and Wintrobe (9) reported 
results which did not always agree, but in 
■1939, Kempner (10) in carefully controlled 
experiments proved that the immature 
leukemic blood cells (myeloblasts and 
lymphoblasts) have a purely oxidative 
metabolism and do not form lactic acid 
under aerobic conditions; furthermore, that 
they "exhibit the characteristic metabo- 
lism of uninjured young cells and not 
that of cancer cells.” The high basal 
metabolic rate of patients with leukemia 
must be considered the expression of the 
high oxygen requirement of the leukemic 
blood cells, and this fact would demon- 
strate that the leukemias constitute a 
special and singular type of neoplasm. No 
other neoplastic disease is to our knowledge 
characterized by an elevation in oxygen 
requirement. 

2. The similarity of leukemias and 
thyrotoxicosis in their behavior toward 
oxygen uptake raises the question whether 
this represents only a symptomatic coin- 
cidence or whether other similarities may 
exist between these two diseases. Minot 
and Means (11) compared the increase in 
pulse rate in leukemia and thyrotoxicosis 
with the elevation of the basal metabolic 
rate and found that "the amount of pulse 
elevation for a given metabolic rate is the 
same in both diseases.” Turner and co- 
workers (12), among others, studied the 
iodine level in the blood of leukemia pa- 
tients and found that it is almost as high 
as in thyrotoxicosis. Friedgood (13) formu- 
lated tlie hypothesis that disturbances 
of the sympathetic nervous system to- 
gether witli generalized lymphoid hyper- 
plasia might be the underlying factor in 
the pathogenesis of exophthalmic goiter 


as well as in lymphatic leukemia. He 
therefore tried treatments ivith Lugol’s 
solution in leukemia which, however, 
proved to be ineffective (14). On tlie basis 
of the same reasoning, Dameshek, Blum- 
gart, and Berlin (15) performed a thyroid- 
ectomy on a patient with lymphatic 
leukemia in an attempt to influence the 
blood disease by lowering the basal meta- 
bolic rate. Although in this case the en- 
larged spleen decreased in size, no curative 
effect was obtained. It seems, therefore, 
that the high basal metabolic rate in 
leukemia and thyrotoxicosis, the increased 
pulse rate, and the elevated blood iodine 
level are symptoms produced by different 
mechanisms, though the final cause is un- 
known in both instances. 

3. Grafe's original observation tliat 
the high basal metabolic rate in leukemia 
patients was related to the number of 
leukemic blood cells was confirmed by 
many investigators, especially by workers 
in this country. Boothby and Sandiford 
(16) found in 14 out of 16 patients wth 
lymphatic and myeloid leukemia a basal 
metabolic rate above 20 per cent. In 
Gunderson’s (17) series of 19 cases, the 
basal metabolic rate varied between -+6 


and -f 80 per cent, with a general tendency 
for the extreme metabolic rates to be asso- 
ciated with the highest leukocytosis. ^ Simi- 
lar findings were reported by McAlpin and 
Sanger (18) from their studies on a series 
of 16 patients during x-ray therapy. These 
authors also mention the fact tliat a rising 
metabolic rate sometimes foretold an 
approaching increase in the white bloo 
cells. This observation is important, since 
it explains the discrepancy occasional y 
observed between the blood count and le 
basal metabolic rate, to ivhich all autliors 
in this field refer. It corresponds wiUi ui 
ivell known fact that tlie count oi uic 
white blood cells is not always an mdica 
Lion of the severity of the leukemic f 
which depends more on the . 

immature blood cells formed in the lyi P 
nnUpc r»r hnne marrow than on the nui 


released into the blood stream. ^ 

The largest series of examinations la^ 
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been reported by Riddle and Sturgis (19), 
who carried out 267 liasal metabolic rate 
detenniuatious ou 63 patients. Their 
findings, which are reprinted in Table I, 
demonstrate the general trend of parallcl- 
isni between the basal metabolic rate and 
tlie blood count, as well as the indi\ddual 
variations and exceptions. 

Table I: Averagi; IViiiti-; Hlood Cell Count i.n 
Relation to the Basal Metadoi.ic Rate i.v Chronic 
Myelogenous Leukemia 
(Abstract of a talilc from Rifltllc and Sturgis, 19) 


Number of 
Estimations 

Average Basal 
Metabolic Rate 

Average Wiiite Blood 
Count (tliousands 
per c. mm.) 

3 

-14 

13.3 

48 

— 5 

3,0.3 

03 

+ 5 

72.2 

38 

+ 1.0 

118.1 

34 

+24 

189.0 

S 

+3.0 

220. 1 

7 

+4.0 

111.4 

5 

+03 

290.8 

3 

+72 

142.2 

1 

+81 

342.0 


A number of careful observations, in 
which the same patient was followed over 
a long period of time, udth determinations 
of the basal metabolic rate tlirough the 
various stages of tlie disease, have also 
been published (Murphy, Means, and 
Aub (20) and others). Most of these 
authors agree witli the statements of 
Lennox and Means (21) and of Krantz 
and Riddle (22), that the basal metabolism 
IS a truer indicator of the activity of the 
leukemic process than the count of the 
leukocytes. Minot and Isaacs (23), there- 
fore, as early as 1924, recommended that 
the treatment of leukemia should be 
guided and the prognosis formulated from 
the correlated information obtained from 
the patient’s history and physical signs 
together with complete blood examina- 
tions and basal metabolic rate determina- 
tions. . . . xhe basal metabolic rate be- 
comes considerably elevated when the 
isease process is distinctly active, and 
Radiation then is indicated despite blood 
^ings which sometimes do not clearly 
reflect the patient’s condition.” 

It would seem natmal that with such 
extensive studies the clinical value of 


determinations of tlie basal metabolic 
rate in patients witli leukemia would be 
definitely established as a worth-while con- 
trol in the treatment of leukemias. This, 
however, did not materialize, and the 
blood count remained in most instances 
tlie only laboratory index of the severity 
of the disease. The reasons for this de- 
velopment are manifold. On the one 
hand, technical inconveniences may have 
prevented the establishment of basal meta- 
bolic rate determinations as a routine 
method for leukemias in the same way as 
for thyrotoxicosis. On the other hand, 
the occasional discrepancies between basal 
metabolic rate and blood count may have 
influenced the decision not to rely on this 
method. Furthermore, it seems that the 
majority of clinicians, while considering 
tlie theoretical importance of this test, 
have failed to recognize its value for the 
actual clinical management of leukemias. 

Minot and Isaac’s conclusions, , as well 
as McAlpin and Sanger’s observation and 
our own findings, show that in many in- 
stances the basal metabolic rate is a more 
reliable test for the dynamic status of the 
leukemic disease than the blood count, 
since the basal metabolic rate is an ex- 
pression of the actual hematopoiesis at 
the time, whereas the blood count may 
represent changes that have occurred 
earlier. The number of white cells in the 
blood, whether it is high or low, does not 
permit any conclusions as to the func- 
tional status of the disease. A low blood 
count may indicate a remission as the 
result of satisfactory treatment, but it 
may also be found if a new exacerbation 
is coming. The bone marrow or the spleen 
and the lymph nodes may be filled with 
new immature cells and yet the blood 
count may be low. On the other hand, a 
high white count may indicate great ac- 
tivity in the blood-forming organs and 
call for continuation of treatment. But 
the same high white count may persist for 
some time after effective treatment has 
paralyzed the hematopoiesis. In such in- 
stances, further treatments cause severe 
damage and precipitate aleukosis. In all 
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these instances, the basal metabolic rate 
may reveal the true functional state. A 
high basal metabolic rate, with or without 
a high white count, indicates that the 
disease is active and in most instances 
requires further therapy. Since the eleva- 
tion of the basal metabolic rate often pre- 
cedes the increase of the white blood cells, 
its determination will permit the institu- 
tion of treatment much earlier than if the 
blood count is used as the only laboratory 
control. A low basal metabolic rate indi- 
cates that the disease is in remission, and 
that a high white count, if present at the 
same time, wiU decrease in due time with- 
out further treatment. 

These statements are corroborated by 
our observations on patients suffering 
from lymphatic and myelogenous leuke- 
mias and in some instances of Hodgkin’s 
disease where similar changes were found. 
This report includes continuous studies 
on 23 patients treated in the Tumor Clinic 
of Michael Reese Hospital: 12 with 
lymphatic leukemia, 10 with myelogenous 
leukemia, and one with Hodgkin’s disease. 
In 7 of the 23 patients (3 lymphatic leuke- 
mias, 4 myelogenous leukemias), the basal 
metabolic rate at various times was within 
normal limits and did not rise above 10 
per cent. In 5 others (3 lymphatic leuke- 
niias, 2 myelogenous leukemias), the basal 
metabolic rate was elevated in some in- 
stances above -fOO per cent but, due to 
lack of co-operation on the part of the re- 
ferring physicians or the patients, no 


chronological studies could be performed 
and the records are not sufficiently com- 
plete to show the true relationship be- 
tween the basal metabolic rate and the 
status of the disease. In the remaining 11 
patients (6 l 5 Tnphatic leukemias, 4 myelo- 
genous leukemias, 1 Hodgkin’s disease), 
observations were continued over a con- 
siderable length of time — in most in- 
stances for many years — and these findings 
allow definite conclusions. 

Our observations in some of these pa- 
tients are graphically recorded and several 
of the histories are given briefly. The 
graphic charts illustrating the case histories 
are drawn in an arbitrary manner showing 
on the abscissa the time expressed in 
months and on the ordinate the admini- 
stration of treatments, the elevation of the 
basal metabolic rate, the white blood 
count, and the clinical symptoms. 


Chart 1 is that of a patient with myelogenous 
leukemia whose white count during the time of 
observation never rose above 10,000 cells. In 
February 1939, he began to have clinical symptoms 
indicated by a swelling of the spleen, weakness, and 
typical blood findings. The symptoms became 
worse during the month of February and were in- 
tensive in the beginning of March 1939. The basal 
metabolic rate on Feb. 1 was -f-28 per cent and 
x-ray therapy to the abdomen was started on Fcd. 
24. Eleven treatments of 25 r each were adminis- 
tered, for a total of 275 r, the last treatment being 
given on March 29* The basal metabolic ra ^ 
taken on March 21 was -f 21 per cent at a time 
when the clinical symptoms had shown no change. 
No further therapy was given. The patient began 
to feel better in April 1939* Iti May the basal me 
bolic rate was -i-15 per cent, the spleen was 
smaller but still palpable, the patient s genera co 
dition was very good. At the end of July the 
was within normal limits and the patient in excc 

condition. . , , 

Chart 2 is of a patient with lymphatic 
and shows the follow-up over a period of four > * 

In January 1939, the basal metabolic rate 
per cent, but this was before we paid special . 
tion to this phenomenon. The patient re 
x-ray therapy (19 treatments for a of 
for his clinical symptoms and felt wel 
the year. In March 1940, his basal 
was up to +40 per cent without any c 
toms or pathological findings in Inc ^ 
month later, however, typical changes 
and lymphadenopathy occurred, "'Ah 
weakness. Therapy was instituted a 
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small amounts of x-rays given over tlie involved 
areas. The treatments were stopped when the 
basal metabolic rate showed a decrease to +9 per 
cent, in May, in spite of tlie fact that clinical symp- 
toms were still present. Six weeks later the patient 
felt well without further treatments. In August 
1940, while he continued to feel perfectly well, the 
basal metabolic rate was uiJ to -i-4S per cent and two 
Weeks later reached -f-78 per cent. Small lymph 
nodes were palpable, but tlie patient was comfort- 
able. One week later x-ray therapy was started, 
because the swelling of the lymph nodes began to 
mcrease. After seven treatments, the basal meta- 
bolic rate dropped to -j-S per cent. Again therapy 
was interrupted while the lymphadenopathy was 
still present and again after six weeks no symptoms 
were to be found. It is noticeable that, as in the 
nrst patient, the white count never rose above 
10,000 cells. The patient has been followed and, 
until the beginning of 1942, his basal metabolic 
rate remained around +20 per cent. At one time 
it dropped to minus 8 per cent (May 1942), but 
c imcal symptoms did not appear and no further 
therapy was given. 

Chart 3 registers the history of a patient with 
myelogenous leukemia where the same principal 
ra ations between the clinical symptoms and the 
asal metabolic rate were observed. The case is 
raported to show the immediate influence of x-ray 
erapy on the basal metabolic rate, the short courses 
o reatment necessary, and the small amounts of 
3 ^ given (single doses of 25 r, totals of 200r, 275r, 

F in the three series of treatments), 

th**^ this patient had a marked increase in 

e white count which at times was as high as 80,000 


cells, but the influence of therapy on the cell count 
manifested itself much more slowly and less reliably 
than on the basal metabolic rate. 

Chart 4 shows the history of a patient with 
lymphatic leukemia observed over a period of two 
and one-half years. Again the count of the white 
cells gives no clue as to the severity of the disease, 
but the parallelism between the basal metabolic 
rate and clinical symptoms is obvious. During 
the time of observation, the patient had four re- 
missions and a high basal metabolic rate preceded 
the clinical symptoms with almost surprising regu- 
larity. Treatments were given whenever the basal 
metabolic rate showed extreme values and con- 
sisted of single doses varying between 15 and 35 r. 
The total amounts of radiation given in the four 
series were 85 r, 85 r, 110 r and 85 r, certainly a 
remarkably low dosage. Therapy was stopped as 
soon as the basal metabolic rate started to decrease, 
and the clinical symptoms disappeared in due time. 
The basal metabolic rate taken in December 1941 
is not recorded; it was originall}' given as +76 per 
cent but later it was reported that a technical error 
had been made in the determination, and it is there- 
fore noted in the chart with a question mark. 

Chart 5 covers a period of observation of four 
years in a patient with lymphatic leukemia who 
required treatment on three different occasions. 
In this case, the basal metabolic rate was at an 
average of +20 per cent even in the symptom-free 
intervals, but before each recurrence of clinical 
symptoms it rose above this average (up to +40 
per cent in May 1940). The white count varied 
between 3,500 and 13,500, but was of relatively 
little significance as an index of the severity of the 
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patient's conclitioii. Again tlie total ainonnts of 
x-rays given in a series were remarkably low, being 
between 20(1 and 27') r. 

Chart 0 is that of n i)atient with lyinpliatic len- 
keniia over a period of two and one-half years with 
findings similar to those in the patient rciiresented 
by Chart a. In this case, however, the number of 
white cells, while never being very high (maximum 


three years and biopsies taken from the enlarged 
Ij'inph nodes were very suggestive, though not con- 
clusive, of this diagnosis. In December 1939, the 
patient was in extremely poor condition with 
generalized lymphadenopathy and malaise. The 
white l)lood count rvas normal and the dilTerential 
blood picture showed no abnormalities. The basal 
metabolic rate at that time was -f-29 per cent. 



15,500) showed a definite response to therapy, 
t he patient had been under care in the department 
since 1935 without control of the basal metabolic 
’’ate, and relatively large amounts of x-rays were 
given from 1935 to 1940. With the basal metabolic 
rate as a guide, a total of only 170 r and 245 r were 
given during the year 1941. 

Chart 7 is of special interest, since the patient 
Was suffering in all probability from Hodgkin’s dis- 
ease. He Was under our observation for almost 


Following x-ray therapy, the clinical symptoms 
gradually improved, and the basal metabolic rate 
dropped to -f 8 per cent in Maj^ 1940. One month 
later, lymphadenopathy again developed, and in 
spite of the fact that the basal metabolic rate was 
only -f-3 per cent, therapy was instituted, with the 
result that the clinical symptoms disappeared. 
At that time we had not had sufficient experience 
in judging the relation between basal metabolic 
rate and symptoms in the leukemias, and no ex- 
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perience whatever with the relationship in Hodgkin’s 
disease. Following x-ray therapy, the basal meta- 
bolic rate dropped to —2 per cent and remained at 
that level. In May 1941, the basal metabolic rate 
was —3, and with great hesitancy we administered 
x-ray therapy again, since the patient was suffering 
from general lymphadenopathy and weakness. 
The symptoms disappeared and the basal meta- 
bolic rate dropped to —7 per cent. The patient 
then felt well for six months, when clinical symptoms 
recurred. The basal metabolic rate was now -1-2 
and %ve decided to refrain from any therapy so long 
as the symptoms were not so severe as to require 
hospitalization. After six weeks the symptoms 
subsided spontaneously Mthout treatment, and the 
patient was able to resume his activities as a travel- 
ing salesman. In July 1942, the basal metabolic 
rate began to rise slowly from -1-11 per cent to -1-16 


the regular performance of this laboratory 
test will be of significance in evaluating 
the course of the disease. In the majority 
of patients under our observation, the 
basal metabolic rate was the first indica- 
tion of an approaching exacerbation of 
the symptoms, preceding the clinical signs, 
and in most instances changes in the blood, 
often by weeks. On the other hand, ivhen 
therapy was effective in the disease, the 
basal metabolic rate was the first symp- 
tom to show this influence clearly. It 
could, therefore, be used to indicate the 
time for initiating and terminating treat- 
ments. 



Chart 7. Probable Hodgkin’s disease. 


per cent to -1-22 per cent in November, and the 
patient again had symptoms. At that time he had 
left Chicago and, in spite of our tirgent advice, did 
not return to the hospital or undergo medical care 
elsewhere. He was finally admitted to another 
hospital, where he died in December 1942. We feel 
it worth while to mention the case here because 
there seems to be a relation between the basal meta- 
bolic rate and the clinical symptoms in Hodgkin’s 
disease, even if it is less significant and reliable 
than in the leukemias. 

The conclusions to be drawn from these 
examples, and from observations in many 
more instances with shorter periods of 
follow-up, are suggestive. In patients 
suffering from lymphatic or myelogenous 
leukemia, and, as we found, ev^en in pa- 
tients with Hodgkin's disease, where the 
basal metabolic rate is abnormally high, 


It may be recalled that up to twenty 
years ago it was thought desirable, when 
x-rays were used in the therapy of the leu- 
kemias to continue treatments until tlic 
white blood count declined to normal. In 
many patients this proved to be fatal, 
since a leukopenia dev'^eloped from ivhicli 
they did not recover. For the past two 
decades, the general condition of tlie pa" 
tient receiving x-ray therapy has been 
much more closely watched, and treatmen s 
have generally been interrupted when an 
improvement in the subjective symptonis 
indicated a change, ev’’en though the w n c 
blood count had not decreased to nornw 

figures. . 

Observation of tlie basal metabolic r ^ 
in those patients in whom it is clc^a c 
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(and they arc in the luajority) is a lul)ora' 
lory tcsl which gives Ijctter and more 
definite indications for the interruption of 
the treatments than other tests or symp- 
toms. We have been able to produce ex- 
cellent clinical rcstdts by administering 
only a fraction of the doses previously used 
and believe that this is of advantage for 
several reasons. First, the small amount 
of radiation which is suflicient to clear up 
the symptoms docs not generally produce 
any ill effects. Secondly, if tlie dose of 
x-rays is limited, the patient will become 
resistant to irradiation at a much later 
date tlian witlr the large amounts hitherto 
applied. This latter fact — if proved over 
a period of years, as our observations seem 
to indicate — would very' probably increase 
the life expectancy of patients suffering 
from leukemia to a considerable degree. 
Since x-rays arc only a symptomatic 
remedy for the disease and as yet no causa- 
tive therapy is known, the most effective 
and the most economic application of 
radiation tlierapy is certainly indicated, 
and the determination of the basal meta- 
bolic rate seems to facilitate this task. 

^'^^lile it is not tire purpose of this paper 
to enlarge on technical details with regard 
to the application of x-ray'^ therapy in 
leukemias, it may be mentioned that in 
most instances, unless circumscribed severe 
lymphadenopathy required local treat- 
ment, x-rays were applied at a distance of 
100 cm. over the trunk, with single doses of 
15 to 35 r. The number of treatments 
given varied between 2 and 13, and the 
patients tolerated these treatments ex- 
tremely well. 

SUMMARY 

Clinical observations and a review of the 
literature show the close relationship of 
the basal metabolic rate and the severity 
pf the clinical symptoms in patients suffer- 
ing from leukemia. The basal metabolic 
rate is elevated in a majority of these pa- 
tients when an exacerbation of the disease 
approaching and decreases as soon as 
therapy is effective. This is usually long 
before any other manifestations (white 


blood count, enlargement of spleen, lymph- 
adenopathy, subjective symptoms) show 
response to therapy. It is recommended, 
therefore, that the evaluation of the basal 
metabolic rate be used in determining the 
proper time for initiating and terminating 
therajjy. It will be found that, by follow- 
ing these suggestions, very small amounts 
of x-rays are sufficient to control the dis- 
ease. This in turn permits the patients to 
tolerate tire treatments and may even sub- 
stantially increase the life expectancy by 
deferring the time when resistance to 
tlierapy develops. 

Michael Reese Hospital 
Chicago, III. 
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DISCUSSION 

Raphael Isaacs, M.D. (Chicago, 111.): Doctor 
Uhtnann has brought out a ver}' important point 
in connection vrith the treatment of leukemia. 
■'i\Tien we think of leukemia, we naturaU}’^ think of 
something wrong with the blood. The name it- 
self — white blood — shows that attention is focused 
on the blood. As time has gone on, however, we 
are changing that attitude and are focusing our 
attention on the place where the blood cells are made. 
There may be some fundamental disease of the 
bone marrow or of the spleen or the hnnph nodes 
and the pathological process may be limited to 
those organs, while the blood itself shows no 
significant change. The condition of the blood in 
such cases maj- therefore be misleading. 

WTien a person has leukemia, the bone marrow, 
for example, grows at an extremely rapid rate, 
filling ever\’ possible space in the bones, increasing 
in amount from two to five times. IlTien bone 
marrow cells grow very' rapidh', tliey absorb oxygen 
and as an increase in oxygen utili 2 ation occurs, 
the patient uses more oxygen. The amount of oxygen 
in the blood stream is roughly proportional to the 
amount taken into the limgs, and the amount taken 
into the lungs is roughly proportional to the amount 
used in breathing, which, of course, is the clinical 
basal metabolic rate. 

The basal metabolic rate, therefore, is indicative 
of tlie condition of the patient; it is more expressive 
of the extent of the disease than the actual blood 
count, since the latter is an accident; that is, some 
cells from the leukemic tissue ma}' accidentally get 
into the blood stream and produce an abnormal 
count but. on the other hand, this “accident” may 
not happen. 

.A.fter x-ray therapy, as is shown in the charts, 
the basal metabolic rate may rise from one to three 
days before it starts to fall. This is interesting, 
since, if you study the bone marrow at that time. 


you -ivill find that the actual number of cells may 
be increased — and sometimes the cells in the blood 
stream, also— at least during the first twenty'-four 
hours. Then, as the cells mature, they die of old 
age or of necrosis, whichever you wish, and their 
number decreases. Thus, tlie increased number of 
cells after x-ray therapy is also related to the in- 
crease in basal metabolic rate in the first twenty- 
foiu or forty^-eight hours. 

It is not abvays necessary' to make a basal metabo- 
lism test. This may not be feasible or it may not 
be within the patient’s means. There are several 
clinical features by’ which one can judge whether or 
not the rate is elevated. For e.xample, loss of weight 
in spite of a fair appetite, intolerance to heat, 
abundant perspiration, especially' night sweats, 
irritability, restlessness, and a “jittery” feeling. 

The word "jittery'” seems to apply' particularly 
well in these cases. The patient with hy’perthyToid- 
ism is ner\'ous; all his muscles are tense and he is 
having tremors. Here, on the other hand, he merely 
feels jittery', for the reason that one of his organs 
is working four or five times as fast as the rest of his 
body', which is try'ing to relax. The pulse rate is 
more rapid than normal. There are, to be sure, 
other features which may' cause a rapid pulse rate, 
but as a rule the elevated basal metabolic rate is 
fairly' proportional to the increase in the pulse rate. 
One author says that 7 per cent increase in pulse 
rate corresponds roughly' to 10 per cent rise in the 
basal metabolic rate. 

Still another point to be considered is the feeling 
of weakness. The first clinical symptom that a 
patient notices when he has leukemia is a sense of 
weakness, ease of fatigue, and we wonder why this 
appears so much earlier than a change in the white 
blood count. I think Doctor Uhlmann has given 
the answer to that question, for while the blood 
cell count may' not rise until some time later, the 
increase in the basal metabolic rate accompanies the 
change in the bone marrow. 
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A cutk iniiai,ation ])ncunionias caused 
‘ by noxious fumes are increasing in 
frequency. With the complexity and 
volume of wartime industry, and indeed 
wiUi wartime hazards themselves, theroent- 
gen appearance of such pulmonary acci- 
dents assumes a special significance. The 
roentgen literature, however, contains few 
recent accounts of tJie findings. 

Many industrial gases are potentially 
dangerous. Of particular interest are the 
acute pulmonaiy changes rc.sulting from 
the inhalation of nitric fumes, especially 
tliose produced by welding. AVhile there 
are numerous gases and fumes arising in 
the welding arc or flame, most of the ill 
effects of inhalation have been ascrilied 
wholly or in part to the oxides of nitrogen 
(1.2,4, 7, S, 0, 10, 11, 12, 13, 14, 17, 19,21, 
22, 23, 24, 25). 

Nitric fumes occur extensively in indus- 
try (9, 15), but unless tlie fumes are gener- 
ated in confined, unventilated places, tlie 
concentration is not of sufficient degree to 
be toxic (2). From time to time, however, 
accidents do occur and there then results 
an acute pulmonary picture with severe 
reactive changes. The patient, if removed 
from the noxious environment, may recover 
following a pulmonary episode of varying 
severity, or the response may be an over- 
whelming edema of the lung and death. 

We have studied the chest roentgeno- 
grams of two patients who became acutely 
ill following the inhalation of nitric fumes. 
Both recovered. In the first instance the 
fumes were generated by the open-vat 
mixing of nitric acid with hydrochloric 
acid. In the second case they were formed 
by acetylene welding in the hold of a ship. 
Garland (5) recently suggested the term 


“nitric fume pneumonia” or “pneumonia 
complicating nitric fume poisoning” to 
designate this condition. Although both 
of our cases were associated with the in- 
halation of nitric fumes and tlie clinical 
syndromes were similar, we are reluctant 
to adopt this specific terminology, since we 
believe tliat many inhaled chemical irri- 
tants may cause a similar response. Doub 
(3) reports that nitric fumes and the war 
gases, phosgene, diphosgene, chlorine, and 
chloropicrin, produce similar pulmonary 
exudative changes, with a similar clinical 
course. With some variations among the 
different gases, the bronchopulmonary re- 
sponse may range from irritation to rapid 
death following pulmonary edema (13). 
We therefore prefer the more inclusive 
term, “inhalation pneumonia.” This dis- 
cussion will, however, be limited to nitric 
fumes, since they appear to have been the 
offending factor in our cases. 

Nitric fumes occur in those industries 
where nitric acid is used (15), as in the pro- 
duction of sulfuric, picric, and chromic 
acids; in the manufacture of toluene, me- 
tallic nitrates, methyl nitrate, celluloid, 
nitrocellulose (gunpowder), collodion, 
Prussian red, English red, etc.; in metal 
testing, the manufacture of jewelry and of 
artificial pearls, engraving, the manufac- 
ture of artificial leather, and the production 
of explosives (nitroglycerine, dynamite, 
etc.). The fumes arise, also, in connection 
with the industrial use of nitric acid com- 
pounds, such as nitrates, nitrocellulose, 
nitrobenzene, and aniline, and in the com- 
mercial preparation of nitric oxide by the 
Haber method. To this list Johnstone (9) 
adds tunnel working, mining, carbon arc- 
^booth operating (moving pictures), and all 
types of welding as sources of nitric fumes. 

It is believed by some (2) that the nitrous 
gases make the body more sensitive to car- 
bon monoxide and that a combination of 
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factors is responsible for some of the re- 
ported deaths. 

Nitric fumes consist of five oxides of ni- 
trogen (2): nitrous oxide (NoO), nitrogen 
trioxide (N2O3), nitrogen pentoxide (N2O5), 
nitric oxide (NO), and nitrogen peroxide or 
nitrogen dioxide (NO2 or N2O4). The di- 
oxides are said to be the most insidious and 
toxic of the group. They are the brown 
fumes seen in reactions of nitric acid. In 
whatever molecular form the dioxide is in- 
haled (15), it is altered to that correspond- 
ing to body temperature. At 40° C. ap- 
proximately 30 per cent is in the form of 
NO 2 and 70 per cent is in the form of N 2 O 4 . 
It is in this proportion that the gases act on 
the respiratory tract. N 2 O 4 reacts with the 
water of the respiratory membrane to pro- 
duce nitric acid and nitrous acid: 

N2O4 + H2O - HNO3 -f HNO2 

NO 2 reacts with the air and moistiue in the 
respiratory tree to produce nitric acid and 
nitric oxide: 

3 NO 2 + HjO = 2 HNO 3 -t- NO 

Pulmonary accidents due to nitric fumes 
must certainly date back to antiquity. 
The electric arc was discovered in 1812 by 
Davey, According to Britton and Walsh 
( 2 ), who give an extensive bibliography on 
the subject of health hazards of welding, 
Cavendish shortly aftenvard discovered 
that nitrogen oxide was formed in the elec- 
tric arc. La Towsky et al. (11) refer to the 
first autopsy in a case of nitrogen fume in- 
halation, performed by Cherrier in 1823. 
From time to time since then, occasional 
references to the subject have appeared. 
More recently, the nitrocellulose film fire 
in Cleveland (16) udth its disastrous pul- 
monary effects due to inhalation led to re- 
newed interest in the problem. Of late, 
especially in the foreign literature, there 
have been scattered reports of serious pul- 
monary accidents or deaths ascribed to 
nitric fumes produced by welding in poorly 
ventilated places (1, 2, 7, 8 , 9, 10, 12, 14, 
17, 18, 25) or in other industrial tasks, such 
as* working unth acids (3) or dynamiting 

(G). 


The pathological changes in the lungs 
may be expected to vary mth the intensity 
of the exposure. With a mild inhalation 
there may be no reactive changes or only a 
slight inflammatory response in the mu- 
cosa of the tracheobronchial tree. With 
inhalation of larger amounts the inflam- 
matory changes extend farther downward 
to include the minutest bronchioles, and 
secretion into the lumina and vascular en- 
gorgement are more prominent. With still 
greater severity, acute hyperemia and 
edema around the bronchioles result in pul- 
monary infiltrations, giving a miliary or 
nodular appearance. A sterile broncho- 
pneumonia follows. Up to this point the 
process is reversible and the patient ma)' 
recover, with no residual changes. More 
advanced or severe damage may terminate 
in death due to injury to the respiratory 
epithehum and alveolar and capillary walls, 
resulting in marked extravasation of fluid 
and pulmonary edema. Failure of the 
right heart may be present (14). Nichols 
(16) states that pulmonary edema may be 
either slight or so extensive that the patient 
drowns in his own secretions. If death 
occurs after an interval, miliary fibrous nod- 
ules may be found at the terminal bron- 
chioles (16, 20). Congestion, broncho- 
pneumonia, purulent bronchitis, and pleural 
effusions all play a part (16). With severe 
expostues, methemoglobinemia may be a 
prominent cause of rapid asph 30 cia ( 11 ). 
Lung changes due to chronic inhalation 
have been described among welders. They 
resemble a nodular silicosis and are said to 
be due to the deposition of iron oxide, a 
component of the welding fumes, and not 
to the nitric components. In a limited 
group of cases, the exposure is insufficient 
to cause a rapid termination, but the injure 
respiratory tract constitutes a fertile fie 
for bacterial invasion so that a dela>c^ 
pneumonitis or a bronchopneumonia ma} 
supen'^ene ( 11 ). 

The signs and symptoms of 
inhalation are usually delayed (9)- 
may be a latent period after exposure 0 
from several hotus to twenty-fou( 
thirty hours. For that reason, there is 









'IVOA- 


^UICq 

is 

t' . 

"’ar;2C(/ J?* 




/Joi T,, ‘'^Uon h j ;»f> ^•'■^c/t> 

/o (f ^ . 7>? ”'^tV2 c.-, 

^ ‘^0 fu„. ^^'SC , 


f-'Jl/O 


"I to .•"’ ■■''■<-■ '''’’' 




Get 


"'■' W,r,„, 

f^o,Z°y- 


C7A 




■Js 


Ui 


ere 


'■^s y?, 


. h' 


•Til] 


177 


Ihp f. 

“pp-^r ;;:r?rf^(oX''‘'®'"f 




ac/2e^ 
a 


^'■3«2p/o 


P^Oof ~ 
On/ ^ a 


is ,. to ^ c?rv 

‘*^X''"'''« tr - C'>« S5 

^ “^5 

.* Cn,.- . ■''C JJ,.. > a Qn.. ^ /i 


^Cr( 

^er 




A-rn,. ■'^ are nj 


c'ases 

Parti 


^ao, 




, iho n,.,,:"®' ..-a;, '" '"■« 

^°r(r /« froij ""'t « cv ' ^Poi; a 

Ok. ■,S”‘^ar^^^ "«. efc,’ V are S'Wj- 

«ie„,„?'a-et,,P/a(o^,^,. ;'on ,J‘otvo^ 




^^liQry 




"ia '“ao/yaos,,, --aasi 

P^tif^^^chi of ar ^outn nl* 

^"'O ^osn,v„. ^^^ere ,v s/or,o .^y 


^«fr7«'oa;;“?' a;-"/ °' «Vai7>«eel'' ^W',! ?0ae 

Xa a// if. P^^bar^^ ^Gr^p\_^^^ojjoH.:r ^oy t^^Jb^y r.J P^P 


^^Oi 2 s 

rtion, 


c 77 yP°P<iera 


^Pist^ P 


n, 

•^Ore 


"S '’" 'fe atr"'- or v„'i°o„otf ( -.j, 

'sfysiss-yf ssySsiS^- •■ "^ 


roars' ‘^®A*es '"" ^ox-p ' i:as h ^^itiai '^^P^^^sis 2 ^ 

Ihail p^Gs ^^5 ^3 P7,x^ i'tero7, ovp, . ^^'^fore u,.-„ .f^Pear ^-^es 


P^oaj, 




ay ^ 


h 


^^^IbeZPjbe-;^ ^nd. 


^uent 

2ar 


' ^^Picil^r ^^o r„ ^ ^^exxia ^lieren^^^^' 

foc!,7^^^^boi] f.’ PlGUrai twrn iro^^^^lutir.J^ J^e ....^ost .^Jppts 




■^ppo. ^sA-y'kSiX ? s: j«os 






^xetes 


a^aas 


Mil 


jyf^P^ traiT^^^^^l efF be "^'xes *T'“''^ap- '•^■'a ( 

'"'P’O <0 07 ?y«.w ; p£o,oZ «>p 

^^^Piraf^^^iox: Gon,^^^^ted C’ ^^^vir^.P^od^u 


^oute 




■ ixr- " Oorr^^'^ox^ "Ja^s piac^ 


•Rafter 


seexx. 


•^a 


4 





pebruaiy 


.nEE The \mtla\blood 

Three 

”SS>“ f 

of 9 3 mg- ^pa -was 45.0 mg- ^ returned to 
llatch 5) rhe htood ur^^^ On three 

^ « Orr hlarch ^q ^ c. or . r^^e specific 

''>TftWetMf'‘“”Sa « ‘'““Twd »'”“' 

tSi. r';f5Va;S« f if 

‘r'j tLV«‘ “ “«« «ot 

trs® c oi tempe’'^^^.^ mptoms. recovered 
„c. of *' '“ ;™t «s se»«t«,' 


^arj “”,„_„edrecove. J • ^4 wia- 

.adeaprdoag Wo ^^al fibrosis 

s^traSS'Sa-r^t^srs ^.e 

«r^5“Ud^»;^^^e aupe^f ,r2- 

t”pXdopcai^ i, ='!^ecrcris"« 
foeatgeaopaptaa ,eYeie that a n* ““Sf ii«*' S»«« 

..-.a 

“ooaspbyaaor 

edema- --■ .= 


'ihosp-aa'- 

' “*' tial .oeateea^e^/* 5M«W XS*' 

of coufl'ren ^Vie major v^r .. areas or ronnn- 

•iaa '"'Sa^a of «aay^ ®i»6Sa*‘'fi£a.“ 

■n-^aaSltoiaW »” (a”r«TS>»‘e k'' 

8«®r*’?o to'* >'«e'«,°' »»»«*'*;, 

S.e fooafloth was .ftf tM de 

cW' a'T ta"”'""' Jid' 

,evea\ed "“ifte-l>t« “"“.jire «“S '“Vai'>'““i'. 

'■'“’’fS'ie dpW aiaa^ae^VS,-. 

mt'S_^'- e pu\nrorrar> lorthp^ ^ cig^t 

tuatiorv ot P p^. ricnt’s ® 

---ad.— 

So- "■>* ^'’a« 


"■ ..'sr.ssi.Tssisi; 

vere resprr go ^^^J^'rnau by ^ 

meSc^earuug^^pret^^hahanh^ 

though be ^ 

brm tro dr^" he autenor^V 

■hated the '^?^^v,\\\v audrb- retV bu'e^'"^ 

rtherealterbeiebch^ promrrmtet^ 

wa a:aB 'f afJJ^iSd 

or 1 * The ^c teSOT^^^ -v, AuTiS 

«Si^-Starsa- ' 



‘'P tT/ ’■" ^oth i„st^ b, J°S'd^ 

['"^31 he^g°gi-anj^^^2"‘ '''^^ ^<Sedl “ ^^study 

^°^PJa4^"d been ^ ^ 

” ^eb. j4- ,%ure f! free of the Z 

^Posvr. \m2. .J the ro«„5 ^esn/r.r 


■' CO. j. , 'sure 4 • '' Jree of .,„ *‘s to 

W,,". 9C, the r«p,'„ 


Case 2 - r »., 

sheet m 

Couijiy Kf_ Jvorj, 

stated that he 

^ Jan. 



fe . 










Figs- "(j inFaicti” 

ond day 

r.ssS£^ffiS«ss;giS srSe-^- , 

tUd^S 'tS u ' 

Ic 


SSt®”’"'' , ..niW"*'*' 

1 



Vol.-l2 


Inhalation Pnijumonia tkom Nitric Fumbs 


181 


that lie called an ainhnlancc and was adtnillcd at 
2 A.M., Jan. 10. It is iulcrcslintt to note that lie 
stated lliat the welder whom he assisted also felt 
"sick,” despite the mask. 

The patient was a husky, middle-aged man. lie 
was moderately dyspneic; his respirations were shal- 
low. lie coughed frecinenlly hnt produced no .spu- 
tum. His tcmpeniture on admission was 100.2“, 
pulse 100 per minute, re.spiratory rate 15.5 ])cr minute. 
His blood })re'ssure was 18.5 systolic, 70 diastolic. 
There was a diffuse cra’thema over his face. The 
chest expanded equally bilaterally. There was no 
impainncul of percussion. Many moist rales were 
heard over the lower halves of the lung fields. The 
heart was not enlarged and auscultation revealed a 
regular rhythm without murmurs. The remainder of 
the jihysical examination was negative. 

The blood Wassermann reaction was negative. 
Further laboraton.' studies were not available. The 
patient was never vcr\' uncomfortable. On the 
moniing after admission, his dir.zincss and headache 
had disappeared. .After three days, his dyspnea and 
non-productive cough were no longer present. His 
temperature varied between 00 and 100.G“. On the 
fourtli day, Jan. 14, he stated that he felt “fine" and 
was sent home. 

The initial roentgenogram (Fig. o) was taken on 
the day of admission, the second day of illness. It 
was reported as showing “a generalized submiliarj' 
pseudonodular infiltration throughout both lungs. 
The nodules var}' from matdi-hcad to pea size. 
The changes arc compatible with an acute c.\udativc 
reaction with severe broncliiolitis and submiliai^’ 
bronchopneumonia following the inhalation of an 
irritant." Two days later, it was reported (Fig. 0) 
that "tlie formerly noted irregularly sized areas of 
nodular infiltration have regressed to approximately 
half their former size.” In two days, the picture 
had changed from one of widespread confluent in- 
filtrations indicative of bronchiolitis and surrounding 
edema to one of only faintly outlined pseudonodular 
patches surrounded bj' considerably reaerated lung. 
On the day of discharge a third roentgenogram (Fig. 
0 revealed an almost complete subsidence of the 
findings. A few residual infiltrations the size of a 
match head -were present in the right central lung 
field. 

A follow-up study on Feb. 9, 1942 (Fig, 8), one 
rarath after the exposure, during rvhich time there 
ad been no recurrence of symptoms, revealed com- 
plete absence of residual parenchymal changes. 

DISCUSSION 

In each of the cases described above, the 
patient became acutely ill following the in- 
alation of nitric fumes. Although the 
nines were generated under different cir- 
cumstances, the effects on the lungs ap- 
peared to be identical. In each instance 

c chest roentgenogram was character- 


ized 133^ an unusually widespread pseudo- 
nodular infiltration completely filling both 
lung fields. During the most acute stage 
the infiltrations varied in size from that of 
a match head to a pea. In many areas 
these were confluent, forming larger 
patches; however, the nodular appearance 
was easil}’^ recognized (Figs. 1 and 5). It 
appeared as if the irritant had been inhaled 
to the smallest bronchioles, with local re- 
sponse to the resultant chemical inflamma- 
tion. Acute hy’-peremia and edema around 
the bronchioles resulted in the pulmonary 
infiltrations giving the nodular appearance. 
Fortunatel}^ tlie noxious agent had been 
inhaled in amounts which still permitted a 
quick recover)’- of the respiratory mucous 
membranes, with a resultant rapid subsi- 
dence of the lesions. Roentgenograms of 
both patients taken two days after the 
first views showed considerable resolution. 
The infiltrations were much smaller and 
discrete (Figs. 2 and 6). Clinically, the 
patients were improved. An interval ex- 
amination was obtained eight days after 
the initial study of the first patient (Fig. 
.3). At this time no evidence of the origi- 
nal infiltrations remained. An area of 
atelectasis or interstitial pneumonitis was 
present in the right lower lung field and 
was felt to be a complication. No residual 
changes could be detected eleven months 
later (Fig. 4). In the second patient an in- 
terval study was obtained four days after 
the original examination (Fig. 7) . Wiih the 
exception of a few faint infiltrations in the 
central lung fields, the size of a match head, 
the lungs had almost completely cleared. 
The patient felt "fine” and was discharged. 
A follow-up study one month later re- 
vealed complete absence of residual change 
(Fig. 8). 

SUMMARY 

1. Two cases of inhalation pneumonia 
from nitric fumes are presented. 

2. Although the fumes were generated 
under different circumstances, the pulmo- 
nary pictures appeared identical. 

3. The roentgenograms were charac- 
terized by unusually extensive pseudo- 
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nodular infiltrations which completely 
studded both lung fields. 

4. In these patients, both of whom re- 
covered, there was a very rapid subsidence 
of the pulmonary findings, coinciding with 
chnical improvement. Considerable clear- 
ing could be noted after two days. Both 
patients were re-examined after an inter- 
val. No residual changes were noted. 
More extensive damage than was caused 
here might result in residual pulmonary 
changes or death. 

5. We are reporting these cases be- 
cause we believe that the incidence of this 
entity is increasing and because, as in our 
first patient, the condition may be unrec- 
ognized. This is significant from both a 
therapeutic and medicolegal standpoint. 

6. It is hoped that the report of such 
cases will stimulate prophylactic indus- 
trial measures. 

7. We prefer the less specific termi- 
nology, “inhalation pneumonia from nitric 
fumes” or “pneumonia complicating ni- 
tric fume poisoning” (Garland), to “nitric 
fume pneumonia,” since we believe that 
other inhaled chemical irritants may cause 
a similar picture. Irritations of lesser 
severity than seen with our cases might 
more aptly be designated by the term 
“bronchiolitis.” 

Acknowledgment: The authors wish to thank 
Dr. Richard A. Rendich, Director of Radiology, 
Kings County Hospital, for his guidance and inter- 
est in this presentation. 
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Peyronie's Disease or Plastic Induration of the Penis^ 

CAPTAIN ALBERT SOILAND, M.C., U.S.N.R., Ret.-Act. 
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P LASTIC iNDURvVTiON of ihc pciiis, iisually 
referred to as Pc}Tonie’s disease — so 
named because this patJiological entity was 
first described by liini — ^Iias only recently 
attracted widespread attention. We re- 
ported G cases in 193^1, in which radiation 
therapy had been given witli fairly satis- 
factory results (G). 

At tJiat time, our search through the lit- 
erature revealed some two hundred odd 
cases recorded. Today, we find approxi- 
mately G50 cases listed by authorities from 
many nations. We have now studied and 
treated 11 more patients, as shown in the 
accompanying table. Though our cases 
constitute only a relatively small percent- 
age of tliose reported, yet, from these few, 
together witli information from more com- 
prehensive reports of clinicians, we can 
draw some conclusions. The study reveals 
that all metliods of treatment have been, 
and still are, largely empirical. 

Surgery may be considered inadequate 
or, at best, applicable to only a limited 
number of patients with superficially lo- 
calized lesions, not basically keloid. If we 
consider the lesion as practically purely 
keloidal, we can state frankly that any op- 
erative procedure, to be successful, must 
be accompanied by either preoperative or 
postoperative radiation therapy, preferably 
the former. 

Available literature shows that encourag- 
ing results have been obtained in a goodly 
proportion of patients by the use of x-ray 
or radium alone, or the two in combina- 
tion. This undoubtedly indicates some 
degree of sensitivity to radiation. There is, 
in our opinion, no ideal technic which is 
universally applicable. In this affliction, 
as in every other, one must make an indi- 
vidual study of each patient and apply 


witli common sense whatever treatment 
scliedule is prescribed. 

We have observed that tlie majority of 
patients are over forty years of age and 
that the main complaint is pain and dis- 
tortion upon erection, with interference 
with coitus, which may even be impossible. 
It is for this particular disturbance that 
most patients seek relief. It is also true 
tliat if tlie induration is overcome, the 
patients in the over-fifty-years-old group 
complain that they no longer feel the 
tlirill of the biological urge and hence 
lose interest in and respect for the doctor 
who is responsible for their post-treat- 
ment condition. Despite the fact that in 
our latest patients we have achieved the 
best clinical results with the 4-gm. radium 
pack and have screened off the testicles 
most carefully and thoroughly, we are ap- 
parently unable to prevent loss of libido. 
It appears, tlierefore, that tlie individual- 
ized long-wave radiation technic fraction- 
ated over tlie necessary time period is to be 
preferred. 

Various authorities have made use of 
every known type of radiation, from the 
practically unfiltered, low quantity scale 
of radiation energy to the shortest wave 
lengths available. Strange to say, prac- 
tically all of these methods have been fol- 
lowed by satisfactory results. This tends 
to prove tliat Peyronie’s disease is defi- 
nitely radiosensitive and is pathologically 
of true keloidal or sclerotic type. If this 
hypothesis is tenable, the reason for 
surgical failure is easily understood. On 
the other hand, experience has shown 
that keloids of all types are more easily 
controlled by radiation therapy in the 
younger generation than among the el- 
derly. Nevertheless, the pathological fac- 
tors are identical and we feel certain that a 
careful study of each individual patient will 
suggest ways and means for prescribing a 
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dose schedule from which beneficial results 
may be forthcoming. It is not necessary 
to point out that a sufferer from plastic 
induration of the penis, particularly in the 
younger group, must have relief, and, as 
pride goeth before a fall, he must be in- 
formed that total relief of the induration 
by radiation therapy may bring inability 
to enjoy the marital relationship to a sat- 
isfactory conclusion. 

By and large, Peyronie’s disease is per- 
haps more common than generally ac- 
knowledged, inasmuch as it is possible that 
many cases go unrecognized and ume- 
ported. According to Fricke (5), who has 
made a very careful analysis, the average 
duration before treatment is sought exceeds 
twenty months and the condition occurs 
most often in middle life. 

The etiology still remains obscure. Nu- 
merous authors attribute the condition to 
trauma, venereal disease, gout, diabetes 
mellitus, rheumatism, tuberculosis, alco- 
holism, infectious disease, etc., but no con- 
clusive proof has been offered as to any 
definite causative factor. Practically all 
keloids are resultant from trauma or 
chronic irritation. Therefore, it is quite 
reasonable to suspect an acute urethritis 
or a gonorrheal invasion of the urethra as 
the dominant factor in the causation of 
Peyronie’s disease. We believe that this 
is a possible and practical assumption. 

As is well known, plastic induration of 
the penis affects the dorsum of the sheath 
of the corpora cavernosa, the septum be- 
tween the corpora, or both of these struc- 
tures. There is an elongated thickening of 
these tissues, which to the palpating finger 
feels dense and resistant, appearing like an 
actual thickening of the sheaths them- 
selves. Burford (1) emphasizes the- fact 
that, although the condition is not com- 
mon, it should be clinically recognized so 
that tire patient may have the assurance, 
that his condition is not malignant; also, 
that treatment in the hands of a competent 
radiologist offers a possible cure or, at least,, 
very definite improvement. • - . - 

Johnson (2) believes that surgical re- 
moval offers tlie best chance of cure, but 


time and experience have not substantiated 
this statement. The consensus of opinion 
seems to be that x-ray therapy, radium 
alone, or the two in conjunction, will give 
the best results. JdcKay (3) states that 
surgery is not indicated and null probably 
prove to be harmful rather than beneficial. 

In 1940, Burford (1) collected 590 cases 
from the literature and reported an addi- 
tional 40, making a total of 630 cases re- 
ported to date. In 18 of his cases, he used 
the radium plaque applicator with 7 or 39 
per cent cured and 8 or 45 per cent im- 
proved. Of the 19 untreated cases, 1 ap- 
parently improved spontaneously, while in 
the remaining 18 the condition did not 
change. In the other 3 cases, Burford used 
■violet ray exposmes without benefit. He 
maintains, like many others, that the most 
noticeable results are obtained by x-ray 
and radium, and states that a certain 
amount of skin irritation or even radiation 
necrosis may result from radium plaques. 

Of a series of 80 patients reported by 
Fuhs (4), 27 did not complete treatment. 
Of those treated, 43 per cent were cured, 
43 per cent improved, and 14 per cent re- 
mained unchanged. 

In 1939, Fricke (5) reported on 34 cases. 
Two patients died suddenly of cardiac 
failure and were excluded from the series 
and 1 case was lost. Of the 31 cases traced, 
18 had one treatment, with 11.2 per cent 
good results and 22.2 per cent fair results, 
while 66.6 per cent were unimproved. In 
10 cases, two treatments were given with 
30.0 per cent good results and 40.0 fair re- 
sults, while 30.0 per cent did not improve. 
Three patients had three treatments: in 
1 of these (33.3 per cent) results were good, 
in 1 fair, and 1 was unimproved. 

Fricke believes that radium treatment 
has many . advantages, as the absence 
harmful- after-effects, avoidance of injur} 
to skin and edema of the tissues, and a 
definite time-saving element, since tlie 
treatment requires but one over-night pc 
riod with a further over-night application 
three to four months later. He believes 
that the earlier the condition is treated, me 
better tlie prognosis. In the later stages. 
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Taiiu; 1: I’kvkonmi!'!; Disicasi: or I’l.Asric Induration op tiii; Prnis: II:i,evi;n Cases Seen prom 193G to 1942 


Nniiie of 
Patient and 
Year Treated 

Age 

Duration 
of Disease. 

i Extent of Disease on Examinalioii 

'IVcatnient 
(at Los Angeles 
Tumor Institute) 

Pre.senl Status 

E. C. D.. 193(1 


2 weeks 

5 X 2 cm., mid-portion 

Radium 

No induration 

C. C. T„ 1937 


1 Not slaleil 

1 X 2. .5 cm., posterior portion 

Radium 

Lesion smaller 

D. E. E., 1938 

05 

0 months 

1 X 2 cm., posterior portion 

Slight dillusc indur.ation, anterior 
lioriion 

Radium”' 

No induration 

E. 1). L. 

49 

1 year 

None 

Improved 

G. B. F., 1939 

1 58 

0 montlis 

Diftnse induration, anterior por- 
tion 

R a d i ti m a n cl 
200 kv. x-rays 

No induration 

W. K. N., 1930 


4 months 

1.5 X 2 cm., posterior portion 

Radium 

Induration 60% less 

A. E. 0., 1910 

H 

4 months ^ 

i 

i 

Extensive induration involving ^ 
and surrounding all of urethral 
area 

200 kv. x-rays 
and radium 

No induration 

P. H. S.. 1941 


2 months j 

1X2 cm. Verj' dense posterior 
portion 

Radi u in and 
100 kv. x-rays 

No evident change 

L. S. 

52 

0 months 

1 X 2 cm., surrounding posterior 
urethra 

None (patient 
returned Iiome 
for treatment) 


D. E. B., 1942 

47 

5 months 

Small dense induration, mid-por- 
t ion 

1.5 X 3 cm., posterior portion 

Radium 

Improved 

B. B. H., 1942 

(18 

.3 months 

Radium and 
100 kv. x-rays 

Lesion reduced 50% 


Results: Failures 1; improved 5; clinically well 4; no treatment 1. 


* Tills patient hail previously liad radium therapy elsewhere. 


treatment should not be urged except as a 
therapeutic test. 

Our own results in G patients treated be- 
fore 1935 will be found elsewhere (G). The 
11 cases seen more recently are presented 
in the accompanying table. 

CONCLUSIONS 

It is apparent that x-ra}'- and radium 
therapy of various types have been found 
useful in checking tlie activities of plastic 
induration of the penis. It now remains 
our duty to correlate all facts gathered, to 
the end that a dosage schedule may be 
standardized which will be most effective 


witli tlie majority of patients who seek 
relief for this condition. 

1407 S. Hope St. 

Lo.s Angeles, Calif. 
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A Technic for Optic Foramen Roentgenography' 

BERNARD S. EPSTEIN, M.D., and MAX KULICK 
Brooklyn, N. Y. 


R oentgenography of the optic fora- 
mina has been facilitated by the 
Pfeiffer angle device (1). Recently 
an adaptation of the Bullitt mastoid 
localizer for this purpose has been described 
(2). The necessary apparatus for these 
procedures, however, is often unavailable 


foreshortens the optic foramen shadow, 
which appears as oval rather than circular. 
It is also somewhat difficult, mtli tliis 
procedure, to obtain comparable mews. 

We sought a method which would elim- 
inate the use of mechanical devices and 
still give fairly uniform results. Satis- 



Fig. 1. Position of patient for e.vamination. 


in the average roentgenologist’s office or 
hospital, where calls for such examina- 
tions are infrequent. Under these circum- 
stances, roentgenograms of the optic for- 
amina usually are made by taking oblique 
\dews of the orbits. The orbital rim is 
pressed against the cassette and the central 
ray is directed from above downward, 
passing through the external canthus of 
the eye so tliat tlie orbit is portrayed as a 
circular shadow on the film (3). We have 
noted that tlie latter technic frequently 

1 From the Radiologic Service of M. G. Wasch, M.D., 
The Jewish Hospital of Brookl\-n. Accepted for pub- 
lication in June 1943. 


factory roentgenograms of the optic for- 
anu'na have been obtained repeatedly with 
the following technic. 

TECHNIC 

Place the cassette on a 2-inch block. 
Focus a cone witJi a 3-inch aperture so 
that the central ray passes through tlie 
center of the film. Elevate tlie tube an 
cone, and with the patient in the prone 
position place tlie head so that the ina ar 
eminence, the tip of tlie nose, and 
superior orbital ridge form tlic apices o a 
roughly equilateral triangle in tlie circu ar 
roentgenographic field. Then elevate 
superior orbital ridge one inch from ' 
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i . 

i ■' ' '* 

I'la. 2, Rocnlgciiograin? 

cassette. A wedge of felt may be used to 
maintain the proper position (Fig. 1). 
The central ray is thereby directed per- 
pendicularly downward, passing about 
3/4-inch mesial to the external canthus of 
the eye. On the roentgenograms the optic 
foramina appear as circular structures in 
the lower portion of the orbits (Fig. 2). 

We have obtained the same results with 
the use of an angle board employing a 15° 
angle. A slot was cut in the base into 
which a 5 X 7-inch or S X 10-inch cassette 
fitted. It was necessary to groove out the 
inclined plane to permit the cassette to be 
inserted its full length. The center of the 
roentgenographic field was marked by a 
cross. In use the tube is first centered over 
the cross, and the head is then placed so 
that the superior orbital ridge, the nasal 
tip> and the malar prominence are in con- 
tact with the inclined plane, the orbit 
occupying the middle area. A single view^ 



showing optic foramina. 

may be obtained on a 5 X 7-inch film, or 
two Auews may be taken on an S X 10-inch 
film by masking out the appropriate fields. 
A lead mask may be used to pre-expose the 
films so that the finished roentgenogram 
presents a black periphery. The angle 
board can readily be constructed in any 
carpenter shop. 

The physical factors used are as follows; 
approximately 55 kv.; 50 ma. seconds; 
cone 7 inches long, with S-inch opening; 
screens, par speed. 

1398 Union St. 

Brooklyn, N. Y. 
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EDITORIAL 


Howard P. Doub, M.D., Editor 


John D. Camp, M.D., Associate Editor 


Congenital Dislocation of the Hip 


There has never been a very general 
agreement as to the exact mechanism of 
congenital dislocation of the hip. It has 
been variously ascribed to several develop- 
mental changes. One school holds that it 
is primarily a bone defect, the result of 
deficient development of the acetabulum 
with poor formation of the posterior rim. 
Others beheve that it is due to a relaxation 
of the capsule and hgamentous structures, 
with secondary bone changes resulting 
from the lack of articulation. It is of 
interest, therefore, to find a new etio- 
logical concept described in a recent com- 
munication by Badgley (1). He is unable 
to correlate the clinical, embryological, 
and anatomical facts with a theory based 
on a primary fault inherent in the develop- 
ment of the acetabulum. He cannot 
understand how, if such a theory were 
correct, so large a percentage of patients 
with preluxation could go on to normal 
development after treatment. In a series 
of 478 cases of preluxation of the hip, 
treated in the first year of fife by Putti’s 
method of abduction and internal rota- 
tion of the hip, excellent results were ob- 
tained in 94 per cent. 

Badgley’s contention is that the de- 
formity is secondary to anteversion of the 
head and neck of the femur -ivith a resul- 
tant secondary hypoplasia of the acetabu- 
lum. The chief evidence available of 
congenital dislocation of tlie hip in early 
embryonic fife is to be found in arthro- 
gryposis multiplex congenita, and for this 
reason a special study was made of that 
syndrome. The conclusion is readied that 
tlie characteristic posture of the limbs 
in artlirogr}'’posis is definitely that of an 
arrest in development, ndth failure of 


normal rotation of the hmb bud. The 
extrinsic and intrinsic factors producing 
this arrest must be assumed to be the 
marked muscle atrophy and degeneration 
and the rigidity of joints characteristic of 
this condition. The “secondary acetabu- 
lum” as described in these cases is not a 
true secondary acetabulum but actuall)’' 
represents a failure of development of tlie 
anterior margin of the iUum from pressure 
by the femoral head. Hypoplasia of the 
posterior superior margin of the acetabu- 
lum, which has been supposed to be tlie 
inherent acetabular defect in congenital 
dislocation, may well be due to similar 
pressure produced by anteversion of tlie 
head of the femur rotating the neck 
against the posterior acetabular rim. In 
further support of his theory, the author 
calls attention to a series of 500 cases of 
clubfoot, with evidence of dislocation of 
the hip in 39, and cites Bohm’s tlieory of 
the embryological origin of clubfoot as 
an arrest of development of the hind foot 
which prevents its normal rotation. 

Badgley feels that there is an intrinsic 
design for the form of the acetabulum but 
that extrinsic forces play an increasing 
part in the later stages of development- 
The ultimate shape of the mature socke 
and head and neck of the femur is ac 
quired adaptively by perfect timing m 
tlie alteration of the reciprocal relations 
of the femoral head and acetabulum co 
incident with growth changes. From us 
studies, the author advances the hypo ic 
sis that interference ivitli the normal ro a 
tion of tlie limb buds, which produces an 
interruption in tlie normal turning m u 
tlie head on tlie socket, even temporani) . 
allows tlie head and the acetabulum to u 
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molded abiionnally by tlie extrinsic factor 
of loss of the normal rccijn ocal relationship 
of tlie component jiarts. With more 
serious interference with normal rotation 
of Uie limb bud, the head is prevented 
from turning into the acetabnlnm, which 
is already misshapen by the loss of pressure 
stimulus. With continuance or rc.sump- 
tioii of torsion, anteversion increases and 
may lead eventually to dislocation. 

Suuuning up his observations, Badg- 
ley concludes that congenital dislocation 
of the hip results from failure of normal 
rotation of the limb bud, vdtli sccondar}’^ 
flattening of the socket and anteversion of 
the head and neck of the femur. The 
anteverted femoral head points anteriorly, 
^^tl^ tlie neck lying against the posterior 
rim of the socket and witli tJic trochanter 
posteriorly. Hypoplasia of tlie posterior 
rim results from this faulty pressure. 
Witli the flat socket a gradual posterior 
displacement of tlie head and neck occurs 
partly as a result of the greater angle pro- 
duced by tlie os innominatum \ritli the 
acetabulum at its apex, probably aided by 
the pull of the gluteal muscle. 

This is an interesting approach to tlie 
study of the etiology of a condition which 
is frequently encountered and which is 
not always easy to correct. 

* * 

An interesting review of the end-results 
of bloodless reduction of congenital dis- 
location of the hip is given by Gill (2), 
though he found it difficult to arrive at 
definite percentages of cure since many of 
the patients drifted away and were lost 
sight of. Ninety-eight cases were avail- 
able for study during the second year after 
reduction, and of these 14 (14.3 per cent) 
showed a perfect result, and 7 (7.1 per 
^nt) results which may be called excellent. 

ifty-five of this group were operated 
^Pon, and 9 had redislocation -without 
subsequent operation, making a total of 
4 cases, or 65.3 per cent of the series, 
aving proved unsuccessful reductions, 
he satisfactory results would therefore 
he between 21.4 and 34.7 per cent. The 


author stresses tlie fact, however, that 
these percentages are of relative value only, 
as some of tlie patients who disappeared 
showed excellent results up to that time 
and others can be expected to suffer re- 
lapse even as late as the twentieth year. 

In bilateral dislocations, where reduc- 
tion was possible, the end-results were as 
good as in single dislocations. It should 
be noted, however, that it is in bilateral 
di.slocations that the very severe degrees 
of congenital deformity occur. 

Failure of cases to remain reduced after 
remo^ml of the fixation dressings and re- 
sumption of the original leg position proved 
that many hips are not amenable to suc- 
cessful bloodless reduction. The author 
has never operated in one of these unsuc- 
cessful cases, however, without discovering 
some pathological condition to account for 
the failure. Many relapses occurring in 
later years are attributable to failure of de- 
velopment of the acetabular roof. 

Gill advocates the shelf operation for 
those cases in which bloodless reduction is 
not successful but delays operation until 
the child has passed the age of five. 

The question may be raised whether 
bloodless reduction is worth while in -view 
of the above statistics. Answering it, Gill 
calls attention to the fact that 16 per cent 
of the total number of his patients and 
30 per cent of those in whom the end- 
result was observed for eight or more years 
have stable painless hips and lead normal 
lives. In addition, 19 per cent enjoyed 
normal function for from five to twenty 
years before operation became necessary, 
while in others primary reduction of the 
hip made possible a successful shelf opera- 
tion. Without primary reduction all oper- 
ative procedures in later years are solely 
palliative, -without restoration of normal 
function. 
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SAN DIEGO ROENTGEN SOCIETY 

Largely through the efforts of Dr. Harrj’ A. 
Keener, Senior Medical Officer in Roentgenology at 
the Naval Hospital, there has recently been organ- 
ized a San Diego (California) Roentgen Societ}”^ for 
local radiologists and service men. The Society 
meets on the first Wednesday of each month for 
dinner and a case seminar. Dr. Henry L, Jaffe, of 
Chicago, now stationed at the Naval Hospital, 
Balboa Park, is secretaiy'. 


Letter to the Editor 

DYSCHEZIA AND MEGACOLON 

To the Editor 
Dear Sir; 

I appreciate your courtesy in submitting to me 
the proof of the paper on Dyscliezia and Megacolon 
by Sir Arthur Hurst, which is to appear in the 
February' issue of Radiology, thus giving me an 
opportunity to defend my position. 

In reply to Hurst's statement that there had 
never been any confusion between the two conditions 
until my colleagues and I introduced it, and to the 
further charge that we had apparently not read any 
of the “numerous papers" which have appeared on 
the subject, I would like first of all to remind him 
that he fails to state what these “numerous papers” 
are. His bibliography consists of but seven refer- 
ences, including one to a paper which he has only 
recently published. The fact that he gives no 
evidence of having covered the literature sheds an im- 
portant light on some of the conclusions he attempts 
to draw as he proceeds with his argument. While I 
make no claim to have exhausted the resources of the 
local libraries in reinforcing my conclusions, I did 
list thirty of the references I consulted, which I 
should regard as a minimum for exploring a subject 
as intricate as that of megacolon. 

Hurst starts out b}' saying that normal defeca- 
tion depends on a “conditioned reflex” — in wffiich 
getting up, taking a bath, dressing, breakfast, 
reading a newspaper, and smoking a pipe all par- 
ticipate — and would have us believe that the 
establishment of such a reflex is of great importance 
in normal bowel habit. He then goes on to say 
that “in most cases of dyschezia this conditioned 
reflex is unimpaired, but" — and the italics are 
jjjjjie — “for various reasons it is not followed by the 
defaecation reflex proper, in which the rectum 
contracts and the anal sphincter relaxes, so that 
the rectum is found to be packed with faeces at 
whatever hour it is examined.” 

He continues by describing the manner in which 


the defecation reflex fails to function, because of 
failure to heed it, and pictures an individual who 
is becoming increasingly distressed by symptoms 
of pressure from a dilated and distended rectum, 
though he points out at the same time that normal 
sensation has become so impaired that the call to 
defecate is neglected. These conflicting statements 
■would seem to reach the height of confusion. 

I have objected to the term d3'schezia as failing 
to represent a clinical entity, just as pain in 
the chest or fever cannot be said to represent such 
an entity. For my critic’s conception of dyschezia, 
we may examine some of his published statements. 
In the section on “Constipation” in French’s 
Differential Diag7wsis — in many respects an ex- 
cellent textbook— Hurst writes; “Fibrous stricture 
of the rectum is an occasional cause of dyschezia, 
especially’^ in rvomen . . .” and again; “Cancer of the 
rectum or pelvic colon is a grave cause of dyschezia 
. . . .” I still insist that he is not talking about a 
clinical entity. 

I wish particularly to draw attention to tlie il- 
lustration on page 159 of French’s book (Fourth 
Edition). Here Hurst pictmes a condition which is 
essentially’’ the same as the one illustrated in my 
article to w’hich he takes exception. The recta! 
ampulla and lower sigmoid are dilated far beyond 
the degree which could occur in a normal person 
who had merely neglected emptying the bowel on 
occasion. There can be no question about tha . 
Furthermore, the patients who are the subjects o 
such a condition have exhausted every means m 
their power to empty the rectum. They have em- 
ployed cathartics and enemas, and finally ^ 

a physician. Hurst labels this illustration "Dys- 
chezia in a boy of 10, associated with chrome mflani- 
mation of a tender pelvic appendix • • • ■ °. 

confusion!) There can be no question that tni- 
illustration and that in my’ own paper both rcpresai 


instances of segmental incgacolon. 

Hurst next turns to the subject ’ 

stating that the condition is rare in children, 
he is at variance with all published inatena on 
subject, as megacolon is universally recognize 
first making its appearance in childhood, save 
those exceptional cases in which disease • 

of the nervous system may have produced someW^ 
like it in later life. That Hurst sees the cm ffit.on 
most often in adults may be due to the fact t ‘ ' 
of his oatients did not consult a physician un 


■I believe that the 
es of 
This 


ivere fully’ grow’n. 

As to pathogenesis, he states: x 
primary factor in the pathogenesis o ‘ , 

megacolon is achalasia of the sphincter am • • • ' 
is sufficient to prevent the easy evmcuatnm of He 
which arc con.sequently retained. . t,„’ pocs on 

given us a brave start in this direction, he goc. 


IflO 
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to the symptoms, slotini;; "Digital cxuuiiiiatiou of 
the rectum is painless; the dual raital oji'ers no more 
thou the norimil hour! again the ilalicsaro 

mine— "and there is no hypertrophy of the sphinc- 
ter." Confusion? 

Wlicu he comes to the matter of treatment, llnrst 
writes; "The main object in the treatment of 
mcgaeolon is to lessen the resistance of the closed 
anal sphincter to the ])assage of faeces and gas." 
After stating that sympathectomies have been done 
with good results in boys but not in adults, he 
adds: "but ccpially good results could be very much 
more simjdy attained by local treatment.” Is 
tliat statement intended to imjrly that all 
that has been claimed by nenrosurge(Jns for the 
results of early sympathectomy has been in error, 
and that they have wholly overlooked the fact 
tliat some rectal dilatations could have given equally 
good results? 

Incredibly enough, Hurst concludes with this 
statement; "It seems likely that the imimovemcnt 
following sympathectomy was really the result of 
the spinal anesthetic used for the operation or for 
diagnostic purposes. In any case there is now no 
e.Ncnse for performing sympathectomy, but a 
spinal anesthetic should be used in jdacc of general 
anesthesia when difficulty is experienced in empty- 
ing tlic rectum and pelvic colon by enemas alone.” 
May I point out that the effect of a spinal anesthetic 
is not a permanent one, that the blocking of certain 
ner\’e impulses lasts only as long as the anesthesia, 
and tliat such a procedure cannot replace the 
permanent interruption of certain ner\’e pathways 
such as may be achieved by their surgical removal? 

In closing I reiterate the plea made in the original 
article, that the term “rectal dyscher.ia” be relegated 
to the niche in medicine where it belongs, along 
with laudable pus, the Lister sprays and the fallen 
stomach. Percy J. Delano, M.D. 

40 East Oak St. 

Chicago, 111. 

In Memoriam 

LESTER WHITE BAIRD 

The death of Capt. Lester W. Baird, of coronary' 
wlerosis, occurred on Oct. 6, 1943, at Camp Carson, 
Colorado Springs, Colorado. 

Doctor Baird was born on April 19, 1907, in Ed- 
Wardsville, 111., the son of Henry N, Baird and 
4 aude White Baird. He was graduated from the 
wardsville High School and obtained his M.D. 
rom the University of Illinois in 1932, after which 
e spent two years, as intern and resident, at the 
anta Clara County Hospital, San Jose, Calif. He 
® a tlnee-year Fellowship in Radiology at the 
fyo Clinic, and obtained the degree of Master of 
®ence in Radiology from the Graduate School of 
s University of Minnesota. Leaving the Mayo 
'me in December 1936, he became radiologist at 


the Scott & \\9nte Clinic and the Santa Fe Hospital 
in Temple, Texas, where he remained until he en- 
tered the .Army as a Captain in the Medical Corps, 
in November 19-12. He was stationed at Camp 
Carson as head of the Radiological Dejiartment 
from that time until his death. 

Doctor Baird was a member of the Bell County 
Medical Society, the Texas State Aledical Society, 
and the Radiological Society of North America, 
lie was a diplomale of the American Board of 
Radiology and a member of the American College 
of Radiology. He served as secretary of the Texas 
Radiological Society in 1911-42. He was a member 
of the Plii Beta Pi medical fraternity'. 

Doctor Baird had written scientific papers and 
appeared on the programs of local, state and national 
organizations. He conducted a refresher course in 
Carcinoma of the Colon for members of the Radio- 
logical Society' of North America at their annual 
meeting in California in December 1941. 

C. A. Stevenson, M.D. 


Book Review 

The ARTHROPATniES: A Handbook of Roentgen" 
Diagnosis. By Alfred A. de Lorimier, A.B., 
.M.A., M.D., Colonel, Aledical Corps, United 
Slates Army; Commandant, The Army School 
of Roentgenology', Alemphis, Tenn. Formerly 
Director, Department of Roentgenology, Army 
Medical School, Washington, D. C. A volume 
of 319 pages with 078 figures. Published by 
The Year Book Publishers, Inc., Chicago, 1943- 
Price 85.50. 

This volume by the head of the U. S. Army 
School of Roentgenology is the first of a new series- 
of handbooks of roentgen diagnosis which will cover 
the various systems of the body. It is in the form 
of an atlas, presenting essential information in a 
highly condensed style. There are abundant il- 
lustrations with many full page plates. 

In the introduction Colonel de Lorimier discusses, 
basic factors of technic in the demonstration of soft 
tissues as well as osseous structures. He then 
outlines the studies to be made of the various struc- 
tures of the joints and the correlation of the clinical 
history to the end that a more exact roentgen di- 
agnosis may be made. In subsequent chapters the- 
arthropathies are described individually, in outline 
form, ivith identical headings, which greatly facili- 
tate comparison of particular features of different 
diseases. Under each condition are given the 
synonyms, direct roentgen criteria, incidence, his- 
tory, physical and laboratory findings, and clinical 
course. A bibliography follows each chapter. 

This book is recommended for students of 
roentgenology and roentgenologists not as an 
exhaustive treatise on arthritis but for a concise 
and orderly summary of the arthritides. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Note on the Identification of Skulls by X-ray Pic- 
tures of the Frontal Sinuses. Arthur Schuller. M, J. 
Australia 1: 654-556, June 19, 1943. 

The most striking feature of the roentgenographic 
appearance of the pneumatic spaces of the skull is the 
individual variation in size and configuration. 

The frontal sinuses develop as extensions from the 
nasal cavities and are clearly seen in the second year 
of life. They grow slowly until puberty and then in- 
crease rapidly until the twentieth year. They are ab- 
sent in about 5 per cent of adults studied roentgeno- 
graphically; unilateral absence is seen in 1 per cent. 
Persistence of the frontal suture, demonstrable on pos- 
tero-anterior roentgenograms, is often combined with 
absence of the frontal sinuses. Persistence of this su- 
ture is most frequent in Europeans (8.7 per cent) and 
least in Negroes (1.2 per cent) and Australian aborigines 
( 1 per cent) , The sinuses do not pass over the mid-line 
in these cases because of the thick central plate. 

In female skulls the arcades of the scalloped upper 
border are smaller and more numerous than in the 
male. Pneumatic cavities of the skulls of identical 
twins are similar, but not identical. Thinning of the 
walls of the frontal sinuses in the elderly is due to a 
compensatory enlargement associated with shrinking 
of the frontal lobes of the brain. Occasionally, in the 
senile skull, a cavity may be formed due to atrophy of 
the diploe, communicating with the frontal sinuses. 
Hyperostosis frontalis may also produce changes in the 
size and shape of these sinuses. 

Constitutional and hormonal factors may cause 
either hypopneumatization or hyperpneumatization. 
In cretinism the pneumatization is poor and in acro- 
megaly the sinuses are often very large. Large frontal 
sinuses are seen in microcephalia, probably compen- 
sating for the hypoplasia of the brain. 

Obstruction of the frontonasal duct due to inflam- 
matory processes, injuries, or new growths may cause 
enlargement of the frontal sinuses. Acute or chronic 
inflammations tend to decrease the density of the com- 
pact lamina which outlines the cavity. Abnormalities 
of the frontal sinuses are seen in Paget’s disease, osteo- 
fibrosis cystica, leontiasis ossea, osteoma, and osteo- 
sarcoma of tlie frontal bone. 

A method is presented of describing the configuration 
and measuring the extension of the frontal sinuses in 
roentgenograms of skulls taken in the standard fore- 
head-nose position, for the purpose of anthropometric 
identification by comparison with x-ray pictures formerly 
taken. Donald R. Lai.ng, M.D. 

Spina Bifida and Cranium Bifidum: Unusual Naso- 
pharyngeal Encephalocele. Franc D. Ingraham and 
Donald D. Matson. New England J. Med. 228: 815- 
S20, June 24, 194.3. 

This is an extensive and complete case report of mul- 
tiple congenital defonnitics in a child, with attention 
centered about the protrusion of brain tissue into the 
nasal cavity. Roentgen studies showed absence of 
normal bone stnictures in the region of the cribriform 
plate and obliteration of most of the ethmoid cells. 
Tliere were also harelip and cleft palate, through which 
the protruding brain tissue could be seen. Intracranial 


removal and repair of the defect were accomplished 
with excellent result. John B. McAneny, M.D. 


Spina Bifida and Cranium Bifidum: Amold-Chiaxi 
Malformation: Study of 20 Cases. Franc D. Ingraham 
and H. William Scott, Jr. New England J. Med. 229: 
108-114, July 15, 1943. 

The Arnold-Cbiari malformation is characterized by 
a congenital elongation of the cerebellum and brain 
.stem into the cervical spinal canal. Penfield and Co- 
bum (Arch. Neurol. & Psychiat. 40: 32S, 1938) believed 
it to be due to downward traction on the brain stem in 
embryonic life as a result of fixation of the cord at the 
site of a meningocele. Cases resembling the malforma- 
tion described by Arnold and Chiari have, however, been 
reported without an associated spina bifida meningo- 
cele, which would suggest the possibility of some other 
mechanism. 

The authors studied a series of 20 cases of this mal- 
formation, in 19 of which autopsy reports were avail- 
able. The patients ranged in age between 2 days and 
18 months. Meningocele was present in all. 

The pathological process constantly found was e.x- 
actly that originally described by Arnold — a prolonga- 
tion of two tongue-like processes from the inferior poles 
of the cerebellar hemispheres through the foramen 
magnum and closely applied to the posterior surface 
of the medulla. Between one-half and two-thirds of 
the medulla was below the level of the foramen inapimn 
and was elongated, narrowed, and compressed in its 
anteroposterior diameter. The fourth ventricle was 
elongated and flattened, and its lumen almost oblit- 
erated. The foramina of Magendie and Lusehka 
lay below the level of the foramen magnum and were 
identified with difficulty. The upper cervical roofs 
were found to run upward rather than downward, a.s is 
their normal course. 

Spina bifida and myelomeningocele were present m 
all 20 cases, and dense fibrous adhesions u'cre foun 
binding the myelomeningocele to the vertebral defect. 

Internal hydrocephalus was present in all cases. 
This may result in one of several ways: ineclianiea 
obstruction of the fourth ventricle or foramina oi i 
gendie and Lusehka; obliteration of the siibarac ino' 
space by pressure of the herniated hindbrain u ii e 
fourth ventricle remains intact; aseptic 
and plastic exudate in the subarachnoid space from P 


; irritation. , , ... 

.11 cases showed microgyria. Cramolactim. • 
;cnt in 15 eases and may have been 
er 5. Hydromyclia occurred in 8 cases, i la j ■ • 
seen 3 times and the Klippcl-Fci! ‘ 


loentgen Diagnosis of Malignant Nasop 
nors. W. George Belanger and Cornelius G. 1 } 

. J. Roentgenol. 50: 9-17. July 1913. t,imw 

hurtcen cases of malignant nasopharjiig • 
e studied by the authors. Tumor-‘> 
w downward into the lumen of the i ■ - 
upward toward the base of the 
nges consist of both proliferation am . .... j pro- 

only two cases in the prc.scnt .sene.s 
. nr more .struenu'- 
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tiicbaso of (lie sbiill is tlic koy to llie roenlgcn (liiiKiio- 
sis of tlicse tumors. 1'lic three struclure.s most fre- 
quently involved were: (1) llic body of tlic .si)hcuoid 
bone, (2) the hasi-occiptil, iind (.')) the medini margin 
of llie grc.'il wing of the sithenoid bone. The apex of 
the petrous portion of the. temporal Itone and the for- 
amina ovale and spiuosnm were involved Ic.ss fre- 
qiicntlj'. Stcrco.scoiiic roentgenograms taken in the 
basal position arc of utmost importance. Study of the 
lateral roentgenogram, however, will often give a 
v.alnable cine and stimulate fnrtlicr study. Sometimes 
the osseous destniction is rapid, so tliat continued ob- 
servation of a case under suspicion is advisable. 

Soft-tissue changes arc also of importance. They 
consist essentially of changes in the paranasal sinuses, 
manifested hy clouding or sinusitis, and the presence of 
a ma.ss either in the nasopharynx, the sidtenoidal siinis, 
or both. In not a few of the cases seen by the authors, 
the roentgen diagnosis of nasopharyngeal cancer repre- 
sented the first time that such a diagnosis of the pa- 
tient's disease had been seriously considered. The 
importance of roentgenologic tliagnosis is obvious when 
we consider the great ditlicnlty of recognizing naso- 
pliaiyngeal cancer clinically. Hy tiefinitely establish- 
ing the diagnosis we may iircvenl unfortunate and use- 
less .surgical procedures. The only successful treatment 
of these tumors is by radiation therapy. 

Ct.AURNcii li. WuAvnR, M.D. 


Osteochondroma of the Coronoid Process of the 
Mandible. Richard T. Shackelford and Webster H. 
Brown. Surg., Gynec. & Obst. 77: .'jl-.Tl, July 1943. 

The authors present two cases of osteochondroma of 
the coronoid procc.ss of the mandible, previous reports of 
which they have been unable to find in the litcrattirc. 
Both eases were in boys in their teens. Hie lesions 
which are described arc similar in cverj’ respect to 
osteochondromas in general except for their unusual 
location on the coronoid process. The first case re- 
mained undiagnosed for several years, the nature of the 
lesion not having been recognized. 

The authors list as the important points in diagnosis: 
sowly progressive, painless limitation of movement 
01 the jaw in young persons, lualocclusioii in some cases, 
a bony-hard swelling in the region of the zygoma, and 
be abnormal bony projection demonstrable in roent- 
Senograms taken from the proper angles. 

-.^^oatment consists of surgical removal of tlie groivth. 

0 authors’ procedure consists in resection of the zy- 
goma, after which the tumor is easily seen and resected. 

0 i^ygoma is then replaced hi loto or, if resected in 
aoc ions, is replaced after threading on a stainless steel 
operative procedure was not followed by 
of the facial or trigeminal nerves or 
enson’s duct, and the immediate and sub.sequent 
postoperative results were good. 

Ellis C. Osgood. M.D. 


THE CHEST 

Tung Diseases Encountered in an Army 
1 7 ?■ Morris C. Thomas. Am. Rev. Tuberc. 48: 
July 1943. 

tered'^^*'^^ resume of the types of lung diseases encoun- 
nite Isrge army camp is presented. Cases of defi- 
stand d number due to the rigid 
er s employed for the induction examination. 


The imijority of cases found are discovered on routine 
chest films taken for varied reasons rather than because 
of the prc.sence of suggestive or definite symptoms. 

llroncliicctasis is a more common disease than tuber- 
culosis, probably because, except in the well advanced 
stages, it cannot be diagnosed at the induction centers 
so easily or accurately as can tuberculosis. About one- 
fourth of the patients arc admitted to the hospital 
because of suggestive symptoms. In the others the 
condition is .suspected from routine films usually be- 
c.ausc of slow convalescence from a respiratory infection 
or from a .supposed pneumonia. Since the symptoms 
arc unreliable and may be misleading, the policy has 
been adopted of doing iodized oil instillations on all 
men who sliow abnormal basal markings, shifting of the 
heart, or delayed resolution of a pneumonia. 

Pnctiiiioiiias account for the largest group of major 
pulmonary infections. Pneumococcic pneumonia forms 
only a small group. Most of the cases of pneumonia 
belong to the group reported officially as bronchopneu- 
monia, atypical pneumonia, or pneumonia unclassi- 
fied. This type of the disease was first encountered in 
February 1911. Since then it has undergone several 
changes both in its clinical manifestations and x-ray 
aiipcaraiiccs. If the blood counts are used as criteria, 
two groups can be developed. Cases showing an initial 
leukocytosis may be classed as bacterial in origin and 
related to sonic type of bronchopneumonia. Those 
showing normal leukocyte counts may be grouped with 
the atypical or virus pneumonias. Such a differentia- 
tion, however, cannot be made clinically. 

Ill general, soldiers are subject to the same diseases 
to be encountered in civilian life, and the cases 
seen arc essentially of the same types anticipated in a 
comparable age group in civilian practice. Prompt 
hospitalization of the sick permits the study and obser- 
vation of the early manifestations of many diseases. 
It has demonstrated tliat the accepted early symptoms 
arc sometimes not “early,” Observation of diseases 
under such controlled conditions emphasizes the fact 
that the clinical findings present in a given entity are 
neither fixed nor constant but are altered and varied by 
the individual’s reaction to his infection. 

L. W. Paul, M.D. 

Primary Atypical Pneumonia: Report of 200 Cases 
at Fort Eustis, Virginia. Thomas A, Campbell, Paul 
S. Strong, George S. Grier, III, and R. J. Lutz. J. A. 
M. A. 122: 723-729, July 10, 1943. 

So-called atypical pneumonia is more correctly des- 
ignated as an “acute bronchiolitis ivith associated 
atelectasis.” In a revieiv of 200 cases of this currently 
popular pulmonary entity, which the authors suggest 
has existed for many years, special emphasis is placed 
upon its epidemiology, pathology, and clinico-roent- 
genological aspects. f. 

It is pointed out that the disease occurs both endem- 
ically and in minor epidemics, the latter appearing 
largely in late fall or early winter months. The incu- 
bation period is between seven and twenty-one days 
and, while the condition is not highly contagious, pro- 
longed contact results in a high incidence. 

Roentgenologically, 81 per cent of the pulmonary 
lesions were basilar. These were characterized by a 
streaking type of density which radiated downward 
from the hilum and extended outward over the dia- 
phragmatic dome. Superimposed on the stringy 
density was a mottled density, which was seen most 
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frequently at the right median base and along the left 
heart border. The stringy density was interpreted as 
a manifestation of bronchitis and bronchiolitis, and the 
mottled shadows were thought to represent a lobular 
form of atelectasis. The evanescence and variability 
of the pulmonary lesions, plus the fact that 19 per cent 
of the patients had some mediastinal shift, elevation of 
diaphragm, or interspace narrowing, tended to support 
the presence of atelectasis. 

Apical lesions had to be differentiated from tubercu- 
losis, and compression atelectasis, which was frequently 
encountered at the lung bases, required proper evalua- 
tion. Pleural fluid was encountered in only 6 per cent 
of cases. As in pneumococcal pneumonia, the roent- 
gen signs of resolution in atypical pneumonia tended to 
lag behind clinical improvement. 

Department of Roentgenology 

University of Michigan (J. H.) 

Fatal Case of At 3 q)ical Pneumonia with Encephalitis. 
Hector Perrone and Myron Wright. Brit. M. J. 2: 
63-65, July 17, 1943. 

The author presents a rather detailed case history of a 
patient who had atypical pneumonia with encephalitis 
and came to autopsy, where the condition of the brain 
and meninges was apparent. Three other cases of 
atypical pneumonia are reported where the patients 
showed all the evidences of encephalitis but the out- 
come was not fatal. In introducing the subject, a few 
random comments are made as to the etiological fea- 
tures of virus pneumonia and its relation to psittacosis, 
lymphogranuloma inguinale, and other conditions. 
The s-ray findings are discussed and described as large 
consolidated areas consisting of numerous soft, coarse 
shadows. 

In the fatal case reported the postmortem findings in 
the brain consisted of dark brown pigmented areas in 
the cerebrum without significant changes elsewhere. 
The pathological diagnosis was acute encephalitis. 
At the time of autopsy the pneumonic condition was 
beginning to subside. Q. B. Coray, M.D. 

Diagnosis of Virus Pneumonitis in Infancy. John L. 
Gedgoud. Nebraska M. J. 28; 51-53, February 1943. 

The author discusses the findings in 74 cases of virus 
pneumonitis in infancy reported by Adams (J. A. M. A. 
116: 925, 1941; J. Pediat. 20: 405, 1942) and presents 
2 fatal cases from the University Hospital, Omaha. 
In Adams' series the mortality was 15, which is in 
marked contrast to the low mortality observed in 
clinically recognized adult cases. Clinical signs in the 
74 cases varied from cough without fever to cough, 
dyspnea, c}'anosis, and high fever. Little was detect- 
able on chest examination. The roentgenogram may 
reveal only an indefinite accentuation of lung markings 
or may show definite areas of consolidation. These 
cases do not respond to sulfonamide therapy. 

The cases which the author reports show the errors 
which may be made before arriving at the correct diag- 
nosis. One patient, a two-year-old girl, appeared at the 
dispensary with cough and hoarseness of three days’ 
duration, preceded by a 'slight cold.” Physical exami- 
nation revealed a reddened pharynx and tonsils and 
some fine rales scattered through both lungs. That 
evening dy.spnca and rapid re.spiration developed. 
The respiratory embarrassment was thought to be due 
to asthma and treatment was instiliitcrl with no eflect. 


Fluoroscopy showed a severe emphysema and a pos- 
sible foreign body in the larynx. There was no consoli- 
dation. Bronchoscopy failed to reveal a foreign body 
or inflammation of the larynx or trachea, but did show 
the picture of acute asthmatic collapse. A tracheotomy 
■was done. As the patient’s condition became worse 
despite treatment, it was realized that the obstruction 
was peripheral and not asthmatic in nature and a tenta- 
tive diagnosis of "capillary bronchiolitis” or virus pneu- 
monitis was made. The child became progressively 
weaker and died three days after admission, the eighth 
day after the onset of cough. A roentgenogram of the 
chest on the day of death showed an obstructive em- 
physema and a smear from the tracheal exudate showed 
cytoplasmic inclusion bodies in epithelial cells, confirm- 
ing the diagnosis of pneumonitis of virus origin. 

The second patient was a six-month-old white girl, 
who was admitted on July 14, 1942, with a history' of 
vomiting for two weeks and a weight loss of 5 pounds in 
the preceding month. During June she suffered periods 
of irritability, anorexia, and alternate constipation and 
diarrhea. On July 9 she had entered a local hospital 
with "blue hands and feet.” Fluids by clysis and 
gavage feedings did not bring relief. The mother stated 
that a cough had been present almost continuously 
since a cold at two weeks of age. 

Physical examination revealed a reddened pharyn.v, 
dull retracted ear drums, and a few fine rales in the left 
apex. Breath sounds and percussion notes were nor- 
mal. The rectal temperature was 102°, pulse 148, 


respirations 24. 

The admitting diagnosis was malnutrition resulting 
from a persistent recurring upper respiratory infection, 
with the possibility of a lipoid pneumonia. Fluid bal- 
ance was restored and the patient put on gavage feed- 
ings. During the first week the temperature gradually 
came down to 100°, but the weight gain was not satis- 
factory and vomiting still occurred. Five days follow- 
ing admission, after a vomiting episode, cyanosis and 
intensification of a previously weak cough appeared. 
Loose rales were present throughout both lungs and it 
was thought that an aspiration ofvomitushad resulted in 
an aspiration pneumonia. Respirations became more 
labored but remained between 24 and 40. Fluoroscop) 
on July 21 did not show a mediastinal sliift and a ro«it- 
genogram revealed some hilar and peritruncal thicken- 
ing, but no definite area of bronchopneumonia. J" •' 
31, the cyanosis increased and respirations, 50 to GO per 
minute, became more labored. A pliary’iigeal smear on 
Aug. 15 contained epithelial cells with cytoplasmic m 
elusion bodies. The patient died three days later. 

.Autopsy revealed distended lungs except for an ar 
of consolidation involving three-fourths of the left “D 
lobe. All of the bronchi throughout both Umgs c 
tained purulent material, occluding their lumma. • 
croscopic sections of lung tissue were typical o t le 


railed virus pneumonia. i-cmic 

The author questions the significance 
nclusion bodic.s as an aid to diagnosis of Mriis p 


monitis.” 


Statistical Data. New Cases of Tuberculosis DjSj 
jvered by Case-Finding Surveys.^ Ldned t)> - - 

lempscy. .Am. Rev. Ttiberc. 48: 58-b-i, Ju 1 
From available information, it seems 
L least 12,000.000 men will have had chest 
s by the end of lOl.'J in connection with 
ir the Armed Forccsof the United States. In •> 
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(he U. S, I’lililic Health Service is siiniillaiicoiisly coti- 
ductiiig on an intensive cnse-fincliiiK cainpaiKu aiiioiiR 
employees of eerlain war plants, as well as those in 
government departments, and estinmtes that approxi- 
mately 2,000,000 of these workers will have heen x- 
rayed by the end of the year. CarefnI estimates based 
on actnal findings to date indicate that by the end of 
this year (lO K!) approximately 2."),()0() persons will have 
been found in need of hospitalisation who in ordinary 
times would not have heen suspected of having tnhercu- 
losis. This figure indicates the need for greatly in- 
crca.sed sanatorium facilities. In the past the ratio of 
(wo beds per annual death has heen accepted as the 
minimum standard for determining the adequacj' of 
hospital facilities. Comparing the numher of deaths 
in 19-11 with all available beds, it is found that only l.'i 
states and the District of Columbia met this minimum 
standard. Now that case-finding stirveys arc being 
made on a nation-wide scale never before contemplated, 
it is obvious that facilities must be provided to care 
for those cases in need of treatment which arc being 
found in an earlier stage than was previously possible. 
A table is appended showing the total number of ad- 
ditional beds needed for the various states to meet the 
minimum standard and care for the additional cases 
which will have been diagnosed. L. \V. Paul, M.D. 


Roentgenographic Surveys for Tuberculosis in 
Massachusetts and Their Importance to the Physician. 
Philip E. Sartwcll. New England J. Med. 228: 711- 
713, Junc3, 19-13. 

I_a Massachusetts 2,000 men have been rejected for 
military service because of tuberculosis or suspected 
tuberculosis. Industrial organizations have also been 
requiring pre-employinent chest roentgenograms to 
detect tuberculosis, and many colleges require .\-ray 
examination of students. 

In industrial surveys, conducted by the Massachu- 
setts Department of Public Health, when a po.sitivc 
ease is found the patient is referred to his physician, 
who determines the activity of the process and the 
necessity for sanatorium care and a search for contacts. 
If the case is an active one, he reports it to the Depart- 
ment of Health. 

Serial roentgenograms arc the most reliable test for 
determining the presence or absence of the disease in 
suspects and healed cases about which any doubt exists. 

Primary infection is rarely seen in an active stage in 
adults but calcified foci arc frequently defined, Pleur- 
my with effusion is not often found in surveys but evi- 
dence of old pleurisy may be detected. Many non- 
uberculous lesions are discovered, as are also cardiac 
usions, bone deformities, and diaphragmatic ab- 
normalities. 

While public and voluntary agencies have assumed 
'V'^foasingly important role in tuberculosis control, 
, ® "’’^’al diagnosis must in most cases still rest with 
e physician. Even wiien case-finding surveys ini- 
'ate the attack on the disease, it must be carried to 
completion by the individual practitioner. 

John B. McAneny, M.D. 


. of School Personnel. R. R. New'ell. Cali- 

rnia & West. Med. 59: 48-49, July 1943. 
the “open type” of tuberculosis is the form of 

lo ' which is most dangerous from an epidemio- 

Smal standpoint. Teachers, secretarial personnel, 


and janilor.s in the public schools comprise a group 
which may have open tuberculosis and constitute a 
.source of infection for large numbers of susceptible 
children. Statistics show that 3 to 10 adults per 1,000 
have lubercnlosis of the adult type. At this rate, 
among 3,000 public school employees (the figure for 
San Francisco) bctw'cen 10 and 30 potential spreaders 
of the fliseasc may be expected. 

The well known methods of roentgenological case 
finding ami tbeir comparative efficiency and cost are 
mcntionc<l. A fluoroscopic survey in San Francisco’s 
Chinatown revealed a rather high incidence of tuber- 
culosi.s, but about 20 per cent of the cases were lost to 
follow-up. In such a group, a slightly lower efficiency 
may not be of first importance and may be offset by 
the decrease in expense. Among school personnel, 
however, there is little chance that any case w'ill not be 
adequately followed, so that one must measure the 
increased cost of the more efficient method against 
the presumptive cost of one missed case wdiose con- 
tinued presence in the school might easily mean the 
production of one or several instances of reinfection 
tuberculosis among the pupils. 

Maurice D. Sachs, M.D, 

X-Raying of School Personnel. D. T. Proctor. 
California & West. Med. 59: 49-51, July 1943. 

No tuberculosis program is complete unless there is 
a 100 per cent examination of all school personnel. 
Most tuberculosis associations and boards of health 
seem to be of the opinion that such examinations should 
be compulsory, but requirements differ from state to 
state. Most favor a chest film as the minimum es- 
sential, to be interpreted by an approved group of roent- 
genologists and phthisiologists. 

In Los Angeles County, California, from 1939 to 
1942, inclusive, 5,526 school employees were x-rayed: 
122 cases (2.2 per cent) of chronic tuberculosis were 
diagnosed, and 12 cases (0.2 per cent) of active disease. 

The author is of the opinion that, in order to protect 
school children from tuberculosis, all school personnel 
should be certified free of the disease. They should 
therefore be x-rayed at least once. Re-examination on 
negative cases need not be done oftener than every 
five years unless clinical findings warrant an earlier 
examination. Follow'-up of all tuberculosis cases 
should be under direct supervision of the health de- 
partment and all reports should be kept confidential. 
In order to carry out such a program, legislation, as well 
as the backing of organized teachers, is necessary. 

Maurice D. Sachs, M.D. 

Pulmonary Tuberculosis: Bacteriological Examina- 
tions Supplementing Routine Thoracic Radiography in 
the Australian Military Forces. Reginald Webster. 
M. J. Australia 2: 61-67, July 24, 1943. 

Bacteriological examinations were done on 1,548 
members of the Australian Armed Forces w’ho were sus- 
pected of pulmonary tuberculosis on the basis of radio- 
graphic evidence. The reason for this approach to the 
problem of tuberculosis lay in the prospect it offered of 
furnishing data upon which diagnosis by miniature 
radiography might be evaluated and also in the hope of 
gleaning facts regarding the number of tubercle bacil- 
lus “carriers." 

The procedure followed requires the patient to report 
at 9 A.M. after eleven hours of fasting. If a satisfactory 
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sputum specimen is not obtained, a sample of the con- 
tent of the fasting stomach is taken by means of a 
Rehfuss tube. The value of the mucus from the stom- 
ach is determined solely by the amount of bronchial 
mucus it contains. Not one of 59 women examined 
could furnish any sputum; yet there were 20 positive 
cultures from this group. 

The routine laboratory diagnosis of tuberculosis 
based on cultural methods to the exclusion of animal 
inoculation may be criticized on the basis of the exist- 
ence and occasional intrusion into cultures of acid-fast 
bacilli other than mammalian tubercle bacilli. Acid- 
fast saprophytes are often associated with butter and 
milk and may confuse the issue in the cultivation of tu- 
bercle bacilli from gastric contents. Past experience, 
however, has shown that such acid-fast saprophytes are 
not a serious source of error in rvell conducted labora- 
tories. 

Positive bacteriological findings were obtained in 
364 cases. Of this number, only 65 were diagnosed 
by direct microscopic examination of the sputum; 
107 by cultivation from specimens of sputum in which 
no acid-fast bacilli could be detected by microscopic 
search; 19 by microscopy of smears of the gastric con- 
tent, and 173 by cultivation from the concentrate of the 
resting content of the stomach. The advantage of this 
last method is obvious. 

In correlating the bacteriological results in relation 
to the radiological estimation of activity, the recruits 
were divided into four groups. Those declared roent- 
genographically to have “active pulmonary tubercu- 
losis” totaled 505, and of these 53.8 per cent were posi- 
tive. Gastric culture accounted for 1 IS of these. The 
second group comprised those of “doubtful activity.” 
Out of 237 such cases, 14.3 per cent were positive (21 
by the gastric culture method). The third classi- 
fication of "pulmonary tuberculosis, old, healed, or in- 
active,” radiographically, included 374 cases, of which 
5.6 per cent gave a positive bacteriological diagnosis. 
The fourth group consisted of the "doubtfully tuber- 
culous” and totaled 224. Of these cases, 9.3 per cent 
were positive bacteriologically. 

These findings would indicate that the activity, 
quiescence, or healing of a tuberculous process cannot 
be determined radiographically on the basis of a single 
film, but must be based on serial rocntgenographic 
studies and even then there are definite limitations, 
which must be bolstered by bacteriological examina- 
tions. 

Unfortunately, an adequate bacteriological routine 
for the examination of tuberculous suspects tends to 
cause delay, which in the case of army administration 
may cause serious inconvenience. Positive bacterio- 
logical findings are generally determined in an average 
period of twenty-one to twenty-eight days, but a nega- 
tive report cannot safely be made until the culture tubes 
have emerged sterile from at least six weeks' incubation. 

Donald R. Laing, M.D. 

Importance of Wheeze in the Diagnosis of Pulmon- 
ar}' Tuberculosis. John S. Packard. Pennsylvania 
M. J. 46: 1034-1041, July 1943. 

Early symptoms of pulmonary tuberculosis arc well 
known to both the physician and general public. 
Cough that persists, increasing fatigue, loss of appetite 
and weight, recurrent chest pains, and afternoon tem- 
perature elevation are symptoms that demand atten- 
tion. The excellence of the x-ray examination for 


picking up early lesions is unquestioned. The five 
rardinal points of Dr. Lawrason Brown should be kept 
in mind: (1) persistent rales in the upper half of the 
chest; (2) parenchymatous roentgen lesion; (3) tu- 
bercle bacilli in the sputum; (4) history of unexplained 
hemoptysis of a teaspoonful or more; (5) history of 
unexplained pleurisy with effusion. 

The presence of a wheeze has been considered a sign 
of asthma, foreign body, or lung tumor, but it has 
been the experience of the author that at least in a fair 
number of cases it is one of the first signs of pulnionarj- 
tuberculosis. Persistent wheeze in a known tuber- 
culous patient demands a bronchoscopic study, the 
main reason being tliat tuberculous tracheobronchitis 
may cause serious obstruction if left untreated. Tu- 
berculous tracheobronchitis may precede parenchymal 
lesions; in a series of 28 cases. 14.2 per cent showed no 
roentgen evidence of involvement of the parenchjTua. 

In differentiating the wheeze of tuberculosis from 
that of asthma, we find that the tuberculous wheeze is 
usually -well localized over the area of involvement and 
is fairly constant. Tuberculous bronchitis is found 
more commonly in women than in men by a ratio of 
ten to one. Seven case histories are included. 

Joseph T. Danzer, M.D. 


Bronchiectasis Secondary to Pulmonary Tuber- 
culosis. Arnold B. Rilance and Bruno Gerstl. Am. 
Rev. Tuberc. 48: 8-24, July 1943. 

A group of 47 tuberculous patients in whom bronchi- 
ectasis also was present fonns the basis for this report. 
In 12 of these patients the bronchiectasis was found at 
autopsy. In the remaining 35, studies with iodized 
oil were made while patients were undergoing sanato- 
rium treatment; of these, there were 3 in whom the 
bronchiectasis was fell to be independent of the tuber- 
culous process and merely accidentally associated, 
while in the other 32 the bronchiectasis was considered a 
result of the tuberculosis. In these patients, with rare 
exceptions, the general appearance of the plain roent- 
genograms failed to demonstrate anything that might be 
considered unusual in ordinary chronic tuberculosis, 
the bronchiectatic process being masked by the tuber- 
culous disease. Following instillation of iodized oil a 
moderate to marked degree of distortion and abnormal 
angulation of the bronchi was found in over one-half of 
the cases. The appearance suggested that the bronc n 
were being irregularly displaced out of the iiorrna! posi- 
tion by the pulmonary fibrosis in their vicinity. In 
most instances the location of the bronchiectasis an 
the area of major tuberculous involvement comcit c 
The individual cylindrical and fusiform dilatafions 
showed nothing very unusual or different from wiia is 
seen in ordinary bronchiectasis. , . 

It seems likely that suppurative broncliieclasis 
tuberculous patients represents a specific patliologio 
process due to tuberculosis, directly involving cer a 
segments of the bronchial tree and differing 
benign dilatation that might be explained on ! le ^ 
of pulmonary fibrosis. Once having ‘I^ivelopecI, sec 
ary changes due to the presence of pyogenic .j 
may determine the severity and the course tlie c 


ion is to follow. , 

Bronchiectasis in tuberculosis, therefore, ea 
wo types. In the one it is mere!)' a benign ”^“1 , j.^] 
lilatation not associated with .abnomiabty of w 
unction and producing few symptoms. In ' .. 

ind smaller group a tnic supptiralivc broncince . 
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superimposed tipon the tuberculosis nnd may over- 
shadow tlic latter in its clinical aspect. 

L. W. I’Aur-, M.D. 

Liquefaction Necrosis in Bilateral Symmetrical 
Conglomerate Lesions of Anthraco-Silicosis of the 
Lung: Report of a Case. Bernard J. McCloskey. 
Am. J. Roentgenol. 50: ■12--1.'i, .Inly lORl. 

The case reported here, was that of a tPl-year-old man 
who had worked ns n pick miner in a soft coal mine for 
twelve years, from 18S! to lK9(i. Xo further exjjosnre 
to silica had occurred np to the time of the patient's 
death front gastric cancer, forl.v-fonr years later. The 
roentgenogram of the chest taken one month before 
death showed a difTnse, nniform and irregular nodnla- 
tion throughout the chest, except at the c.\trcme aiiiccs. 
There was a conglomerate shadow in each snbclavicnlar 
area. Autopsy showed liquefaction necrosis in large 
conglomerate Ic.sions of anthracosilicosis not compli- 
cated by tuberculosis. Tliis produced cavities filled 
with thick, viscid, black fluid. The roentgenologic ap- 
pearance of the necrotic areas ivas that of consolidation 
or pleural thickening. Examination of the cavity fluid 
* showed no free .silica. The cavity wall and surrounding 
lung tissue had a content of 0.2.5 per cent silica. The 
lungs showed no metastasis from the gastric cancer. 

Clarf.kck H. \VF.Avr.H, M.D. 

"Mitralization" of the Cardiovascular Silhouette in 
the Posteroanterior Roentgenogram. Robert Shapiro. 
Am. J. Roentgenol. 50; dfl-.'i.'J, July 1942. 

The term "mitralization,” as applied to the cardio- 
vascular silhouette in the postcro-antcrior projection 
has been widely used to indicate a straightening or 
convexity of the left upper heart border. In mitral 
stenosis the right ventricle enlarges upward and to the 
left, causing a straightening or even a convexity at the 
area of normal concavity of the left heart border. This 
appearance, however, is not confined to mitral stenosis. 
In the majority of instances, enlargement of the left 
auricular appendage docs not seem to play an important 
role in the formation of the left upper heart border. 

A “mitral type" of heart may be seen under certain 
physiological conditions. Roentgenograms taken in 
deep inspiration produce a pseudostraightening of the 
left heart border because of descent of the diaphragm, 
m the thin asthenic type of person with a long, narrow 
chest and low diaphragm, the heart may rotate in a 
clockwise direction so that the pulmonary artery is 
fought into more prominent relief ; the left lower heart 
Order takes a steeper course, and a straightening re- 
suite. In many children the heart is globular, the left 
*fcing smoothly convex, giving the appearance 
0 mitral configuration.” A prominent visible de- 
scending aorta may on casual inspection seem to pro- 
uce an accentuated left upper heart border. 

variety of pathological conditions may also pro- 
of'tn ^ ®*^fOfEhtening of the left heart border. Scoliosis 
he t spine to the right causes a rotation of the 

ne^t ’ ^f'uging the pulmonary artery into morepromi- 
relief. Change in contour of the heart also occurs 
a result of funnel breast. Chronic diffuse pulmonary 
the^^^ bring about enlargement of the right side of 
jjj This is probably chiefly due to resistance in 

ury circulation in conjunction with inter- 
the respiratory mechanism. Such right 
cular enlargement may occur in pneumoconiosis. 


cinpliysenia, certain types of chronic pulmonary tuber- 
culosis, pubuoiiary arteriolar sclerosis, and in iion- 
fuberciilotis bacterial disease. Enlarged hilar nodes 
and pleiiropcricardi.al adhesions may cause an ap- 
pearance of straigliteniug of the left heart border. The 
"mitral type heart” is sonictiiiies seen in beriberi and 
hyperthyroidism. 

While mitral stenosis is by far the most common 
pathological coiiditioii responsible for a straight upper 
left border of the he.art shadow', it may occur, also, in 
association with other types of cardiac disease. Patent 
ductus arteriosus may give rise to enlargement of the 
pulmonary artery with straightening or convexity of 
the left upper heart border. Heart failure and pericar- 
dial effusion arc other possible causes. 

Because of the wide variety of conditions in which the 
plienoiiiciion may occur, a roentgenologic diagnosis of 
mitral stenosis should rarely be made from thepostero- 
aiitcrior view alone; one should also have oblique views, 
especially the right anterior oblique view with barium 
paste in the esophagus to demonstrate the presence of 
left atrial enlargement. The roentgenologist should 
discard such ambiguous terms as “mitralization,” 
"mitral type heart," "mitral configuration,” etc., since 
they tend to be confusing and inaccurate. 

Clarence E. Weaver, M.D. 

Roentgenologic Diagnosis of Right-Sided Enlarge- 
ment of the Heart. M. L. Sussman, A. Grishman, and 
M. F. Steinberg. NcwEngland J. Med. 228:777-783, 
June 17, 1943. 

Angiocardiographic studies were made in 270 pa- 
tients following intravenous injection of 70 per cent 
diodrast. This report is concerned with the evaluation 
of criteria to determine right-sided cardiac enlargement. 

Emphysema is usually considered as producing right- 
sided hypertrophy, but of 28 cases of this condition 
studied, only 10 show’ed enlargement, and in none did 
this exceed 10 per cent of the accepted normal. In 
several cases having the greatest degree of ventricular 
dilatation, the cardiac configuration was normal. This 
is explained by the bulge of the interventricular septum 
to the left. The left middle cardiac contour was promi- 
nent in some cases and prominence of the hilar ves- 
sels was noted in more. 

It is apparent from angiocardiographic studies that 
the prominent middle left arc in mitral heart disease is 
not due to enlargement of the pulmonary conus and 
artery but to enlargement of the left auricle, especially 
the atrium . 

In cor pulmonale the heart is enlarged in its transverse 
diameter, mainly to the left, W’ith a bulge of the middle 
left segment, which is due to dilatation with tortuosity 
of the pulmonary artery. 

This study shows that considerable right-sided en- 
largement may occur before it can be demonstrated in 
the conventional roentgenogram. As dilatation in- 
creases, there is enlargement of the transverse diameter 
to the left; later, when dilatation of the right auricle 
occurs, there is enlargement to the right and anteriorly. 

John B. McAneny, M.D. 

Dissecting Aneurysm of the Aorta. R. Bruce Logue 
Am. J. M. Sc. 206: 54-66, July 1943. 

Dissecting aneurysm of the aorta is characterized 
by splitting of the media, in which cystic degeneration 
is frequently present. Hypertension is almost always 
associated, and although arteriosclerosis is invariably. 
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Itimor was excluded hy excretory pyeloKmin. At oiiern- 
tion, at tlie aRC of 7 weeks, a cyst I) inches in diameter 
was found lyinR hcliiml the transverse colon. It was 
att.achcd to the inferior surface of tlie pylorus and first 
portion of the dnodentuu, which were stretched like a 
hand across the cyst. The involved portion of the 
.stomach and dnodeuniu, hc.ariuR the cyst, was resected 
and an end-to-end aunstoniosis made. Recovery was 
uneventful and at six months the. infant was normal in 
all respects. The palholoRical report was a dcvelop- 
incntal cyst arising ns a diverticulum from the first por- 
tion of the duodenum. Micro.scopicnlly the cyst wall 
cont.ained all the components of the duodenum. 

Nine cases of developmental culerogenous cyst.s 
arising in the duodenum were found in the literature, 
with 3 recoveries. With one exception, all of the pa- 
tients were very young infants. One case is reported in 
a girl of 15 years with a long history of nhdotninal pain 
and vomiting. 

Thc.se cysts are thought to originate as diverticula 
from the gut, the communicatiou between the diver- 
ticulum and the intestine then becoming oblit- 
erated. The diagno.sis depends on the presence of a 
large abdominal tumor which is unlike the small 
hard tumor found in hypertrophic pyloric stenosis. 
Successhd results have been obtained from the fol- 
lowing methods of treatment: (1) drainage of the cyst 
into the duodenum; (2) aspiration of the cyst followed 
by gastro-enterostomy; (3) resection and anastomosis. 

Max Cli.max, M.D. 

Enlargement of the Ileocecal Valve. Ross Golden. 
Am. J. Roentgenol. SO: 19-2.3, July 1943. 

The ileocecal valve is rarely large enough to pro- 
duce a recognizable indentation in the shadow of the 
barium-filled cecum. Two cases arc described in which 
the lips of the valve were etdarged. One showed a large 
defect about the ileocecal junction, interpreted as .sug- 
gesting slight intussusception. At operation, hyper- 
trophy of the lips of the ileocecal valve was found with 
edematous mucosa covering them, causing a bulging 
into the cecum. The terminal ileum was edematous. 
The author thinks it is quite probable the edema in 
this case was due to a nutritional deficiency from lack 
of vitamins. No other cause could be found. In the 
second case an area of diminished density around the 
ileocecal valve was present on the roentgenograms. 
The terminal ileum was not well seen. A shadow in 
the cecum was thought to be a polyp. Operation 
showed the presence of early regional enteritis. The 
ileal side of the ileocecal valve was edematous and pen- 
dulous, projecting into the cecum. 

The demonstration of enlargement of the ileocecal 
valve by barium enema may be taken as a strong sug- 
gestion to look for regional enteritis by means of a 
small intestine study. Pressure roentgenograms of the 
ileocecal junction are to be highly recommended. 

Clarence E. Weaver, M.D. 

Sigmoiditis. Stephen L. Casper. Am. J. Roent- 
genol. SO: 24-31, July 1943. 

Sigmoiditis is considered by the author to be a dis- 
ease entity. Its incidence in a series of 489 barium en- 
ema studies was 2.6 per cent. Of the 13 patients, 11 
Were females and 2 males. Their age ranged from 

'’y.^T'^even to seventy-five years. Spasticity and irri- 
abuity of the sigmoid were obviously in excess of nor- 


mal and were restricted to the distal end of the descend- 
ing portion of the colon and the sigmoid. So far as is 
known, none of these patients has subsequently de- 
veloped a more extensive or progressive colitis. 

The outstanding symptom is pain, often dull and 
aching in character and usually limited to the lower ab- 
domen, especially the left lower quadrant. Diarrhea or 
constipation may occur, cither alone or alternately. 
The onset in several of the patients suggested disease 
of the urinary tract. Systemic .symptoms were rela- 
tively mild. The most frequent tentative diagnosis was 
diverticulitis of the sigmoid. Uniform reduction in the 
c.alibcr of the sigmoid, as well as shortening of this seg- 
ment of the colon, may be a sequel to the disease. 

Conditions to be dilTercntiatcd arc diverticulitis of the 
.sigmoid, sigmoiditis secondary to pelvic inflammatory 
disease, inflammatory changes secondary to radiation 
therapy, endometrial implants, syphilitic involvement 
of the colon, chronic ulcerative colitis, tuberculosis, 
lymphogranuloma venereum, and cancer. 

In the examination by barium enema roentgenoscopy 
is of paramount importance. The barium suspension is 
permitted to flow while the patient is placed in the 
.supine and various oblique and lateral positions. It 
is preferable to make exposures while the opaque 
medium is still flowing. The enema should be given 
slowly and interrupted at intervals. While the flow 
may be retarded due to irritability, there is no ob- 
struction. None of the cases showed any indication 
of mucosal ulceration. 

Treatment consists of a low-residue diet, hot rectal 
irrigations of physiologic saline solution, and thorough 
atropinization with tincture of belladonna. 

Case reports illustrated by roentgenograms are 
given. Clarence E. Weaver, M.D. 

Lateral View in the Roentgenologic Diagnosis of 
Lesions of the Colon. Egon G. Wissing and Robert 
M. Lowman. New England J. Med. 229: 207-210, 
July 29, 1943. 

This is a plea for more extensive investigation of the 
colon by all means at one’s command. There is full ac- 
knowledgment of prior advocacy of all the procedures 
described, but the need for their use is again empha- 
sized. 

The difficulty of defining a sigmoid lesion in the rou- 
tine postero-anterior view is stressed, and the oblique 
and lateral exposures are advocated to demonstrate 
these areas more clearly in an attempt to eliminate the 
so-called blind-spot of the colon. 

The authors advocate thorough preparation of the pa- 
tient with 60 c.c. of castor oil and an evening colonic 
irrigation the day before examination and an enema on 
the morning of examination. 

The barium enema is given under fluoroscopic con- 
trol, with spot films as required. Postero-anterior and 
lateral views are then made. After evacuation, the 
patient is again studied fluoroscopically, air is injected 
if necessary, and again postero-anterior and lateral 
views of the colon are made. 

Three illustrative case histories are presented with 
their roentgenographie demonstration. 

John B. McAneny, M.D. 

Intussusception of the Appendix. Kenneth Fraser. 
Brit. J. Surg. 31: 23-33, July 1943. 

Seventy-five cases of intussusception of the appendix 
are reviewed and 7 new cases are reported. Various 
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theories are offered to explain the development of this 
rare condition. Excessive peristalsis to extrude a con- 
cretion or polyp is considered a factor in a number of 
instances. Two-thirds of the cases occur in children due 
to increased lymphoid tissue in the terminal ileum and 
appendix. The lymphoid tissue acts as a foreign body 
and gives rise to irregular and increased peristalsis of 
bowel and appendix, sometimes culminating in intus- 
susception. Other cases seem to be attributable to a 
nodule of inflammatory tissue developing at the base of 
the appendix, causing a buckling inward first of the mu- 
cosa and later of all its coats at the point of involvement. 
In a certain proportion of the cases it is probable that 
the intussusception has been preceded by an acute at- 
tack of appendicitis, which has left a thickening of the 
appendiceal wall at or near its base, so localized as to 
give rise to the foreign-body effect necessary to the on- 
set of vigorous appendiceal peristalsis. Several cases 
of intussusception of the appendiceal stump have been 
reported following appendectomy and inversion of the 
stump. 

Intussusception of the appendix into itself occurred 
only twice in the entire series considered by the author. 
In the vast majority of instances the process starts at 
the junction of the appendix with the cecum, so that 
the intussusception is formed by the base of the appen- 
dix prolapsing into the cecum. In a third of the cases 
the intussusception progressed and reached the ascend- 
ing colon or further. 

The clinical features in a simple intussusception 
are severe colicky pain in the mid-abdomen, and some- 
times in the right iliac fossa, lasting a few minutes and 
followed by periods of complete well-being. Vomiting 
occurred in many cases; it was a more obvious feature 
in the compound type of intussusception with in- 
vagination of the ileocecal valve into the ascending or 
transverse colon or beyond. In the absence of rigidity 
of the abdomen a mass was frequently palpable in the 
right iliac fossa, slightly tender and usually mobile. 
X-ray examination may be of diagnostic value. A 
barium enema may reveal a filling defect in the cecum or 
failure of the cecum to fill. 

Several possible lines of treatment arc considered, 
suitable to the different types of intussusception en- 
countered. Illustrations are included. 

Max Climan, M.D. 

THE BILIARY TRACT 

Cholecystography: Correlation of the Roentgenologi- 
cal, Surgical, and Medical Findings in 355 Cases. 
Henry J. Walton and Charles N. Davidson. Southern 
M. J. 36: 411--il4, June 1943. 

This paper presents a comprehensive study of the 
accuracy of cholecystographic interpretation. The 
findings of the authors in a scries of 355 examinations 
are in close agreement with other published reports 
of large scries of cases. Observers agree that a non- 
demonstrable gallbladder is diseased in well over 90 
per cent of all cases and that cxtrabiliary factors in 
non-visualization are negligible. 

Of the 355 cases reviewed here, 100 were subjected 
to surgery and the roentgenological, surgical, and patho- 
logical findings were correlated. The remaining 255 
cases were treated medically, with similar correlation 
of biliary disease as found clinically and gallbladder 
function as obscn-cd rocntgenologieally. Oral chole- 
cystography was the method generally employed. 


In the surgical group the roentgenological findings 
were confirmed in 9l cases. Of 56 patients in whom 
visualization could not be obtained, 53 had unquestion- 
able gallbladder disease; of 22 in whom function was 
found roentgenologically to be poor, 20 had gallbladder 
disease, confirmed pathologically; while of 22 in whom 
function was found unimpaired, 18 had nonnal gall- 
bladders. 

In the medically treated group, 88.7 per cent of the 
cholecystographic findings were corroborated by a 
clinical diagttosis of cholecystic disease. Of the 255 
patients, 185 had normally functioning gallbladders, 44 
had poorly functioning gallbladders, and 26 had non- 
functioning gallbladders. Of the 185 reported as having 
normal function, 163 had no clinical evidence of biliary 
disease, 6 had a definite diagnosis of biliary disease, 9 
had a diagnosis of possible biliary disease, and 7 had a 
final diagnosis of catarrhal jaundice. Of the 44 pa- 
tients with poorly functioning gallbladders, 34 had 
diagnoses of gallbladder disease, 2 had a possible diag- 
nosis of gallbladder disease, 5 had no diagnosis referable 
to the biliary tract, 2 had cirrhosis of the liver, and 1 
catarrhal jaundice. 

In the 26 cases with a report of non-functioning gall- 
bladders a diagnosis of cholecystitis was made in 21 
instances. The remaining 5 cases were diagnosed as 
cirrhosis of the liver, catarrhal jaundice, cholangitis, 
syphilitic hepatitis, and acute hepatitis. 

Max Mass, M.D. 


THE SPLEEN 

Single True Cysts of the Spleen: Report of 3 Cases. 
Richard H. Sweet. New England J. Med. 228: 705- 
710, Junes, 1943. 

Cysts of the spleen are classified as true and false. 
True cysts comprise about 21 per cent of the total and 
are distinguished from the false cysts by being lined by 
a specific secreting membrane. Three complete case 
reports of true cysts are presented. 

The diagnosis is not too difficult. There is a large 
left upper quadrant abdominal tumor, raising the left 
costal margin and showing a resilient quality on pal- 
pation and usually a detectable fluid wave. The roent- 
gen picture is characteristic. The large abdominal tu- 
mor raises the left half of the diaphragm, which shoas 
impaired motion. The lower pole of the mas.s has a 
somewhat pointed or angular contour and may c.xtcnd 
into the pelvis. The stomach is displaced to the right 
and possibly posteriorly. The colon is displaced m- 
feriorly and to the right. The left kidney isdisplacce 
downward. The combination of the pliysicai and rocn 
gen observations is snlficiently characteristic to )c 
diagnostic. . . . 

Treatment is by splenectomy. It is surprising 
rapidly the displaced organs return to normal tntw 
tumor is removed. Jotis B. McA.n'I-.s\, i . 


THE SKELETAL SYSTEM 

Evolution of the Circulation in the Developing 
■emoral Head and Neck: An Anatomic Study. • 
lugcne Wolcott. Surg., Gyncc. & Obst. 77: 01-CS, J . 
943 

The author summarizes his earlier studies of 
Illation in the adult femoral head and neck as o '> - 

1. The ligameiuum tcre.s carries at least one i • 
rtery which penetrates the head of the femur 
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anastnmosi'S with vessels entering tiic head hy way of 
tile viscera! capsule in npproxininlely SO per cent of 
adult specimens. 

2. In about 20 per cent of adidt speeiniens the liBa- 
mcnlum teres vessels failed entirely to enter the femoral 
head. 


;i. The ntnforniity of size and area of distribution 
of vessels within the feniond head led to the conclusion 
that it was adequate to nourish a Kreaterimrtionofthc 
head of the femur in cases in which the artery actually 
penetrated the substance of the head. 

■!. The visceral capsttlc never failed to carry two 
groups of arteries, usually three to four in number, 
which enteret! the neck of the femur just distal to the 
suhcapital area, traveling rlirectly toward the center 
of the femoral head, where they anastomosed with the 
tcnninal branches of the. nutrient artery of the shaft 
ami tlic iigamentuin teres vessels. These two grouirs 
of arteries lie within the superior posterior quadrant 
.and inferior posterior quadrant of the viscer.a! cap.sulc. 
The anterior portion of the visceral capsule contains 
no arteries of importance. The capsular arteries are 
the major sotirce of blood going to the head and neck 
of the femur and arise from the median circumflex 
artery. 

5. A small branch of the posterior circumflex artery' 
also sends branches into the ligamentum teres. 

0. These studies failed to demonstrate vessels enter- 
ing the substance of the head by way of the ligamentum 
teres in specimens from infants and children under ten 
years of age. It was this observation which prompted 
the present sttidy. 

The author reviews the literature, whicli shows the 
controversy which has existed as to the importance of 
the various sources of arterial blood supply. While 
some authorities attach greatest importance to the ves- 
-sels running through the ligamentum teres, others con- 
sider the vessels of the visceral capsule of the first sig- 
uificance. 


The author’s e.vpcrimcnls with animals coiifinncd 
work reported by Celia which showed that in a develop- 
ing animal the major proportion of nourishment to the 
growth center in the head of the femur is supplied by the 
capsular vessels. A number of human specimens of 
varj'ing ages were also successfully injected (photo- 
graphs of the injected specimens arc included), as the 
result of which the following conclusions were reached ; 

1 ■ The ossifying center in the developing head of the 
femur in infants and children receives its blood supply 
from the visceral capsule vessels which arise from the 
median circumflex artery. 

2. The ligamentum teres vessels do not enter the 
head of the femur in children nor do they contribute to 
the nourishment of the growing femoral head except for 
■^ery small vessels which accompany the fibrous tissue 
at the implantation of the ligamentum teres into the 
fovea area. 


3. The anastomosis between the ligamentum teres 
Vtesels, the capsular arteries, and the nutrient artery 
th n does not take place until the ossification of 
he head of the femur is practically, if not entirely, com- 
P'ete, at which time the vessels of the three systems 
by Penetrating the thinned-out cartilage area at 
e fovea, thus establishing the anastomosis. 

I . The ligamentum teres circulation is a closed cir- 
ou ation, in so far as the femoral head is concerned, until 
®nch an anastomosis takes place. 

Ellis C. Osgood, M.D. 


Delayed Ossification of the Temporal Bone. Hans 
Bruimer and H. Jame.s Hara. Ami. Otol., Rhin. & 
Larj'iig. 52; d'M-f.TO, June 1943. 

A five-month-old child had an acute otitis media and 
a right post.auricular swelling. A right antrotomy was 
lierformed, and six days later the patient was admitted 
to the hospital with acute suppurative meningitis, which 
proved fatal. 

The autopsy fmding.s are presented in great detail. 
Chief features of interest were (1) the presence of areas 
of aty’pical epithelium in the incmbranou.s inner ear, 
indicating a developmental disturbance; (2) changes in 
the bony e.ip.sulc of the inner car and the ossicles; (3) 
meningitis invading the inner ear along the auditory 
meatus and the cochlear aqueduct. 

The bony abnormalities were most pronounced in the 
pcrioste.l1 layer, the greater portion of which con- 
sisted of a large marrow space containing hypcremic 
capill.iries and lymphoid marrow. In the region of the 
cochlea the iiiarroiv space was separated toward the 
endochondral layer as well as toward the dura by a 
relatively thin layer of periosteal bone. Neither osteo- 
genesis nor osteoclasis was observed along the margin 
of the marrow space. Within the marrow were a few 
spicules of bone, Imt these did not form a network, and 
some of them contained a core of calcified connective 
tissue — a picture usually seen in younger infants (two 
or three months). 

Most .striking were the findings in the area of the 
semicircular canals. Though normally in a child of 
five months the area between the canals is largely filled 
with periosteal bone, it was occupied here by lymphoid 
marrow. The periosteal marrow contained osteoblasts 
only occasionally, osteoid substance rarely, and osteo- 
clasts never. This also is in contrast to the periosteal 
layer in a normal child of the same age, in which the 
small marrow spaces contain not only connective tissue 
and capillaries, but also osteoblasts, osteoid substance, 
and occasional osteoclasts. 

There was evidence of delayed osseous formation, 
also, in the endochondral capsule, though to a less de- 
gree. 

The authors believe that these bony abnormalities 
represent not a simple variation of ossification, but 
rather a retardation due to a pathological condition. 
The delay in bony development exceeded physiological 
limits and the process of ossification was irregular and 
incomplete, failing to follow the normal pattern. 
The destruction of cartilage prevailed over the forma- 
tion of bony spicules engulfing the cartilage in the cen- 
ter of the marrow space. The picture was characteris- 
tic of osteogenesis imperfecta congenita, but obvious 
alterations in the rest of the skeleton, invariably de- 
scribed in reports of that disease, were not present. 
Whether the findings represented the earliest signs of 
an osteogenesis imperfecta tarda, or osteopsathyrosis, 
cannot be definitely stated. There was no history of 
blue sclera, brittle bones, or otosclerosis either in the 
patient or the family, and whether these might eventu- 
ally have developed cannot be predicted in the absence 
of complete e.xamination of the skeleton. 

Stephen N. Tager, M.D. 

Etiology of the Undescended Scapula and Related 
Syndromes. D. Engel. J. Bone & Joint Surg. 25: 
613-625, July 1943. 

This presentation is an attempt to define the cause of 
undescended scapula and to unite several other condi- 
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tions under the same causative agent. This single 
causative agent is believed to be a "bleb,” and the 
theory is known as the "bleb theory.” 

This theory is outlined as follows: There is an area 
membranacea at the roof of the fourth ventricle through 
which cerebrospinal fluid escapes to form the subarach- 
noid space. If for some reason the area membranacea 
remains unduly patent, cerebrospinal fluid escapes into 
the subcutis of the adjacent neck region. This sub- 
cutaneous bleb causes failure of descent of the scapula 
because of the inflammatory reaction it initiates. 

Experimentally, manifold deformities have been 
caused by bleb formation in animals. These blebs 
were produced by irradiation of the mother’s ovaries, 
and the same deformities were passed on to subsequent 
generations of animals. The damage done by the bleb 
depends upon the time in the life of the embryo that it 
appears and its progression. 

That the undescended scapula is due to bleb forma- 
tion is seen from the fact that it is one of the signs of 
dysostosis multiplex, which belongs to the bleb disease 
group. If the bleb originating in the neck descends an- 
teriorly, it exerts its greatest pressure at the end of the 
limb bud, resulting in the deformity known as sym- 
brachydactylia. If the bleb remains on the posterior 
neck surface and fails to migrate, the Klippel-Feil 
syndrome develops. If the bleb progresses distally, 
somewhat, the undescended scapula deformity results. 

John B. McAneny, M.D. 

Congenital Retardation in Development of the Carpal 
Navicular, First Metacarpal, and Styloid Process of 
the Radius. A. R. Hodgson. Brit. J. Surg. 31: 
95-96, July 1943. 

A female, aged 29 years, had always suffered from 
weakness of the wrists, especially the left. Examina- 
tion revealed atrophy of the left thumb, hand, wrist, 
and distal part of the forearm. The thumb was ad- 
ducted along the index finger; full abduction was about 
20 degrees from the long axis of the ulna. The scaphoid 
could not be felt on palpation with the hand in full 
ulnar deviation. The power of grip was one-eighth of 
normal. 

Roentgenograms showed a tiny rudimentary navicu- 
lar measuring 0.5 cm. by 0.25 cm. The distal end of 
the bone had a fairly round clear-cut edge and the 
proximal end had an indistinct margin. There were 
complete absence of the styloid and some shortening 
compared with the ulna at the radio-ulnar joint. The 
proximal end of the first metacarpal had no tubercle 
for the insertion of the abductor pollicis longus. 

In the right hand these same deformities were present, 
but in le.ss degree. Max Climax, M.D. 

Osteogenesis Imperfecta. James F. Braiisford. 
Bril. J. Radiol. 16: 129-136, May 1943. 

Osteogenesis imperfecta is believed to be a severe 
form of the dystrophy variously called idiopathic 
osteopsathyrosis, fragilitas ossium, and hereditary 
fragility of bone. These designations should be dropped 
and the term osteogenesis imperfecta be extended to 
include the fetal, infantile, adolescent, and adult types 
of the disorder. 

This dystrophy has a familial distribution, and the 
affected members usually show, in addition to the bone 
changes, blue scicrotics. Deafness is sometimes as- 
sociated. 


In the fetal form the bones have a thin cortex. The 
internal structure is granular, indicating a calcification 
rather than ossification. The infantile type is fre- 
quently characterized by small, multiple, rounded, bony, 
cell-like structures, enclosing non-osseous tissue, par- 
ticularly in the epiphyses. These are similar to the 
rounded cartilaginous structures seen in ccchondroses. 
In the adult and adolescent types the long bones have 
slender shafts composed almost entirely of compact 
bone while the expanded extremities are of coarse can- 
cellous tissue; deformities of the ribs and pelvis are 
common. 

The skull exhibits a considerable variation in the 
degree of involvement. In infancy it usually appears 
thin and ballooned. As the child grows it seems to 
settle down over the base, producing a tam-o'shanter 
appearance. The vertebral bodies show more or less 
compression. Fractures are common. 

Nine cases are presented in detail. 

Sydney J. Hawley, M.D. 


Osteopathia Condensans Disseminata Associated 
with Coarctation of the Aorta: Case Report. George 
S. Phalen and Ralph K. Ghonnley. J. Bone & Joint 
Surg. 2S: 693-700, July 1943. 

This is a case report of a patient who had twisted her 
left ankle. Roentgenograms showed sclerosis of all the 
bones of this region. Further roentgen study revealed 
osteopetrosis of the entire left lower extremity and the 
right humerus. Other bones showed small areas of 
bone condensation which were believed to represent 
osteopoikilosis. An associated coarctation of the aorta 
was indicated by notching in the lower rib margins. 

John B. McAne.nv, M.D. 


Gargoylism: Report of Three Probable Cases. 
Sidney Larson and John A. Lichty, Jr. Am. J. Roent- 
genol. SO: 61-66, July 1943. 

In gargoylism the head is usually large and the iieck 
short. The nasal bridge is flat and broad, flie^ lips 
may he thick and the tongue protruding. Dentition 
may be delayed. There may be, also, mental retarda- 
tion, corneal clouding, and enlargement of the liver ami 
spleen. The abdomen is protuberant. The legs and 
arms arc relatively short, the joints held in semifle.xion, 
the hands are short and broad, and there is a lumbo- 
dorsal kyphosis. Other clinical features arc imicopnrn- 
lent rhinorrhea, recurrent otorrhea, deafness, poor) 
developed muscles, hypertrichosis, retarded sexual de- 
velopment, and leathery skin. Morquio’s disease oners 
the greatest problem in differential diagnosis, but men- 
tal retardation is not present in that condition, t le 
skull shows no abnormalities, and the vertebra! deform 
ity is not the same. 

Abnormal findings in the skull arc a constant fca nr 
of gargoylism. The cranium is enlarged and frcqncn 
there is hydrocephalus. Abnormal shapes arc | 

Sellar changes are not constant. The ribs ma> 
markedly broadened and tlic scapulae arc often n 

in position. The spine is involved in a peculiar 

sis of the dorsolumbar region. This kj'phosi.s is 
most constant osseous change. The bone.s o 
trcmitics are thickened. The humeral and femora ■ 
may be irregular and flattened. Retarded carpa 
fication is not uncommon. . 

The term "gargoylism" is noncommittal m 
cal implication. The term "lipochondrodystrop 
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suRgi'Sls tlic asscx'iatioii of tlif diM-asc witli the lipoi- 
doses. Washington (in Practice of IVdiatric.s, edited 
by J. Hreiineman, Hagerstown, Md., \V. 1?. Prior Co., 
Yol. IV, Chapter XXX) studied (i cases poslinortcin. 
The salient histologic feature in the.se cases was the 
degenerative change in the nerve cells of the central 
nervous system. The cytoplasmic lii)oid deposits 
found were most pronounced in the has.al ganglia and 
the brain stem. Lipoid infiltration has been identified 
in liver, spleen, lymph nodes, lungs, heart, and thymus, 
bin not in the bones. 

Tlie .authors describe in detail three cases exhibiting 
some of the features characteristic of this di.sease. 

Ci-AUi;sci: It. WitAVi-m. M.D. 

Osteochondritis Dissecans. Records of Sonic Un- 
usual Cases. Robert G. Hutchison. Brit. J. Radiol. 
16: l-!7-ldSl. May 10 )3. 

By way of emphasizing the occurrence of osteochon- 
dritis dissecans in sites other than the typical one in the 
knee, 7 cases are put on rcconi, 3 involving atypical 
sites in the knee, 2 involving the ankle, 1 the phalanx of 
a toe, and 1 the hc.ad of a nict.icarpal lionc. 

Multiple Spontaneous Idiopathic Symmetrical Frac- 
tures: Milkman’s Syndrome. Louis lideiken aiul 
Nonnan G. Schneeberg. J. A. M. A. 122: 805-870, 
July 24, 1943. 

Milktnan’s syndrome is a very r.are skeletal osteop- 
athy appearing mainly in middle-aged women and 
consisting of multiple spontaneous idiopathic p.sctido- 
fractures. A review of the 19 other cases reported in 
the medical literature, in addition to information 
gleaned from their own patient, leads the authors to 
conclude that, although the clinical picture of this ab- 
normality almost invariably conforms to a readily 
recognizable pattern, final diagnosis must necessarily 
be made by the roentgenologist. 

The outstanding roentgenographic features arc fairly 
symmetrical focal osteoporotic areas which progress to 
form translucent bands of intense local dccalcification. 
These spread in a transverse fashion until eventually a 
complete transverse solution of bone continuity re- 
sembling a fracture may be produced. Early no de- 
formity is present, but later, separation, displacement, 
and overriding of fragments may occur. Settling of 
the vertebral column, formation of a heart-shaped pel- 
vis, coxa vara, rib, ulnar, and clavicular angulation 
niay also appear in time. Ordinarily there is no callus 
formation. 

Treatment of this condition has not been entirely 
satisfactory. Several reported cures have resulted 
from treatment with calcium, vitamin D, arsenicals, 
and vitamin A. 

Department of Roentgenology 
University of Michigan (J. H.) 

Paralytic Scoliosis. Aladar Farkas. J. Bone & 
Joint Surg. 25: 581-612, July 1943. 

This is an extensive study of the spinal curvature 
cveloping after infantile paralysis. Within a few 
neeks or months following the onset of paralysis a 
ehnite entity, known as the paralytic spine, is recog- 
^^om morphological and functional signs. The 
orphological signs are enlargement of the interverte- 
in 'vhich become dull and cloudy; early and 

tegular ossification of the epiphyseal ring; calcium 


deposits in the intervertebral spaces. General bone 
atrophy may last for several years and heal spontane- 
ously. The functional signs include a high degree of 
flexibility and compres.sibility. Univcrtebral or seg- 
mental rotation, without lateral deviation, occurs 
early, h'orward or backward tilting may take place, 
with loss of the normal lordosis and kyphosis. 

The {laralytic spine precedes paralytic scoliosis by 
scver.al years, during which interval the convexity and 
direction of the rotation may change several times. 

Rotation results from faulty mechanics of (1) the 
Iielvis, (2) the thorax and shoulder girdle, and (3) 
re.spiration. In pelvic rotation all the spinous processes 
point to the same side of the body. In thoracic rotation 
the thoracic and lumbar spinous processes point in op- 
posite directions. 

The various curvatures are demonstrated by numer- 
ous reproductions of roentgenograms. 

John B. McAneny, M.D. 

Differential Diagnosis of Spinal Arthritis in Young 
Subjects. C. W. Buckley. Brit. M. J, 2: 4-6, July 
3, 1943. 

The author points out the difficulty of the diagnostic 
problem of spinal arthritis in young people and empha- 
sizes the importance of this condition due to rapid prog- 
ress in the more serious form. 

The typical disease known as adolescent spondylitis 
first manifests itself by vague back pains, pains in the 
limbs, and eventual flattening of the lumbar curve. 
This is followed by synovitis, hyperemia of the apophy- 
seal joints of the lumbar spine and the sacroiliac joints, 
and thereafter similar involvement of all joints con- 
centrically. Spinal disks do not become thin but may 
even expand, and complete ankylosis is the eventual re- 
sult from surrounding calcification. The smaller joints 
may be spared. One distinguishing characteristic lies 
in the response to gold therapy. The latter seems to 
have a valuable effect in the form of arthritis which at- 
tacks older people but is of no help in adolescents. 

Considerable emphasis is placed on the adolescent 
sacroiliac joint syndrome. A large percentage of vic- 
tims are tuberculin-sensitive. It is pointed out that 
x-ray examinations should be made in a three-quarter 
lateral position in order to show the apophyseal joints. 
A loss of density in the articular processes, with a blur- 
ring of the joint outlines is among the earliest roentgen 
signs. The treatment consists mainly of rest, diet, and 
heliotherapy. Q- B. Coray, M.D. 

Ankylosing Spondylarthritis: Marie-Striimpell Arth- 
ritis. Roentgen and Orthopedic Therapy. Lenox D. 
Baker. Southern M. J. 36: 180-184, March 1943. 

Rhizomelic spondylosis, Marie-Strumpell arthritis, 
or von Bechterew's disease is a malady of the spine and 
root joints of unknown etiology. Early diagnosis of 
this condition is occasionally overlooked by qualified 
roentgenologists. Decalcification and mottled trabecu- 
lation can usually be demonstrated in the subchon- 
dral regions of the sacroiliac joints, with haziness and 
apparent widening of the joint spaces. Associated with 
these changes are focal areas of increased density. 
These findings may be unilateral or bilateral and are 
usually present before the spinal lesions become evi- 
dent. Later there is a sclerosis of the subchondral area 
with destruction of the articular cartilage and osseous 
bridging of the joint space. Ankylosing ossifications 
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in this condition, so-called "syndesmophytes,” should be 
differentiated from the non-ankylosing osteophytes. 
The former appear at first as wooly shadows which 
later become dense, linear, and clear cut, without a 
cortex. The osteophyte has a thicker base, is covered 
with a cortex, and contains cancellous bone. 

The author cites Swaim’s report (J. Bone & Joint 
Surg. 21: 983, 1939) on the orthopedic treatment of the 
disease and that of Smyth, Freyberg, and Lampe (J, A. 
M. A. 117: 826, 1941) on roentgen therapy of rheuma- 
toid arthritis of the spine. He then proceeds to a de- 
scription of the regime used in his institution (Duke 
University), which combines orthopedic and roentgen 
treatment. Roentgen therapy is given over the entire 
spine or the involved area, depending on the clinical 
findings. Two hundred kilovolts are used in treating 
fields about 5 X 15 cm., 150 r being given over one or 
more areas daily for three to five treatments. If neces- 
sary, the dosage is repeated after three to six weeks. 
Roentgen»ray therapy gives early alleviation of pain 
with relief of muscle spasm and allows rapid correction 
of deformities and more vigorous attempts at restoration 
of muscle balance. The orthopedic measures include 
hyperextension of the spine, traction when this is neces- 
sary to correct flexion deformities of the hips, corrective 
exercises, and application of a specially designed brace, 
which is described and illustrated. 

Satisfactory correction of deformities in the Marie- 
Striimpell group of patients frequently requires many 
weeks of hospitalization with the patient recumbent on 
a Bradford frame. Since the introduction of roentgen 
therapy the average time for correction with the com- 
bined therapies has been reduced to ten days and hos- 
pital stay to two weeks, though a longer period of hos- 
pitalization may be advisable for continued physical 
therapy and further supervised muscle training. 

Too short a time has elapsed to determine whether 
the roentgen therapy is only analgesic or whether it has 
a deterrent effect on the disease and serves to pre- 
vent further ossification of the ligamentous structures 
of the spine. The fact that it has been followed by a 
reduction in sedimentation rate is a hopeful sign. 

Max Mass, M.D. 

Herniation of the Nucleus Pulposus as a Compli- 
cation of Pre-Existing Low Back Instability. Edwin 
M. Decry. Surg., Gynec. & Obst. 77: 79-S6 July 
1943. 

The author classifies cases of herniated nucleus pul- 
posus into two groups. The first is characterized by 
sciatic pain with a minimum of low back discomfort 
and no preceding history of "back trouble.” It is in 
these patients that removal of the herniated nucleus 
alone is required. In the second group of cases hernia- 
tion of the nucleus is superimposed on low back insta- 
bility and in these cases fusion may be necessary. 

In the author’s experience a careful neurologic ex- 
amination will in most instances accurately indicate 
the presence of a herniated nucleus as well as its level, 
without recourse to lipiodol. 

A distinction is drawn between sciatic pain, about 
which the patient complains, and sciatic neuritis, a con- 
dition which produces objective neurologic changes, 
such as absence of the ankle jerk. 

The diagnosis of herniated nucleus is made on the 
basis of a histoiy- of sciatic pain, with or without low- 
back pain. There may be a limp, a loss of the normal 
lumbar lordosis, and postural deformities of the lumbar 


spine. The neurologic signs are definite and consist 
of weakness of dorsiflexion of the foot, muscle atrophy 
und reduced or absent ankle jerk, and sensory changes 
along the outer side of the lower leg and foot. The 
author does not believe that the overlapping of llie 
sensory distribution in the lower leg negates the clinical 
experiences which show a correlation between the dis- 
tribution of the neurologic changes and the location of 
the herniation. If the sensory changes arc limited to 
the outer side of the lower leg and ankle and foot, the 
herniated nucleus will generally be found in the lumbo- 
sacral interspace. If, in addition, there are sensorj- 
losses on the inner side of the foot from toe to heel the 
nucleus will be found in the 4th-5tli lumbar interspace. 
Straight leg raising is limited on the painful side. The 
author attaches little importance to the x-ray survey of 
the lumbosacral region . Lumbar puncture is advocated 
to rule out spinal cord tumor, as well as to assist with 
the diagnosis of herniated nucleus, in which condition 
there are usually normal manometric findings but an 
elevation of the spinal fluid protein. 

The author, as mentioned above, does not advise 
the use of lipiodol. He has not found it necessary’ and 
believes it may be harmful it left in the spinal canal. Its 
removal is often so incomplete as to be unreliable. Air 
myelography is considered unsatisfactory. 

In the author’s clinic operations for nucleus pulposus 
and fusion operations for an unstable back are carried 
out at the same time. The mortality in 100 cases was 
zero. The offending herniation is exposed and re- 
moved through the interlaminal space w'ith sacrifice of 
little or no bone. 


Herniated nuclei are of three types. Type I is the 
small, round, oval mass covered by the overlying lateral 
portion of the posterior longitudinal ligament. The 
mass has a rubbery resistance and is overlaid by tlic 
spinal dura and the involved nerve root. The author 
advocates retracting the nerve root medially, whicli 
exposes the lesion well, after which it may be removed 
with clamps, forceps, or curette. Type II is less com- 
mon. It is a type in which the nucleus has already 
forced its way partly or wholly through the posterior 


longitudinal ligament. It lies directly under the nerve 
root almost free within the spinal canal. This type is 
readily picked up and removed in one piece. Type III 
is the least common. This small, almost flat lesion is 
often missed and by some is considered not a herniation 
at all. The author, however, believes that removal is in- 
dicated in such cases. Follow'ing removal of the her- 
niated nucleus, any thickened ligainentuin flavuni tissue 
which is present should be curetted out in order to inaKc 
sure that the intervertebral foramen is not obstnicied. 


The author does not consider sciatic pain alone con- 
vincing proof of the presence of a herniated nucleus, 
it may be due to a low- back instability which is rca i } 
relieved by orthopedic measures. Symptoms due o 
herniated nucleus are not relieved by fusion operation 
alone in his experience, and certainly not by fasciotmn). 

Elms C. Osgood, M-U. 


Posterior Hernia of the Knee (Baker’s Cyst, Pop > 
Cyst, Semimembranosus Bursitis, Medial Ga®tro 
miusBursitis and Popliteal Bursitis). Henry W.. O 
ding and Robert E. VanDemark. J. A. M- A. 
858-861, July 24, 1943. . . 

Baker's cyst is a popliteal cyst winch (^ciirs 
result of (I) herniation of the synovial men 
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through tlio posterior iiart of tlic capsule or (2) tlic 
escape of fluid through tiie iionual nuatoiuie couiiec- 
tioa.s of the knee joint into the bursae, ifasiiig their 
article oa a .series of lo cases, the authors discuss the 
etiological factors predisposing to the developiiieiU of 
these lesions, their prcoiierative diagnosis, and the sur- 
gical trcatiiieal u hich r»frers the best iirogiiosis. 

Patients with Uaker’s cyst, which incidentally is 
almost always unilateral, generally complain of aching 
and stiffness of the knee and a tumor, the bulk of which 
is usually distal to the flexion crease of the knee. Traiis- 
ilhnnination reveals the uniform cystic character of the 
lc.sion and aspiration demonstrates the fluid contents. 

ConiiL'ction of the cyst with the joint can be demon- 
strated roentgenograpliically. After injection of 100 to 
150 c.c. of air into the knee, the roentgenogram will 
often reveal an air bubble in the hernial sac. This 
procedure is not recommended as a routine measure 
because of the potential dangers of pulmonary embo- 
lism and sepsis. 

Baker's cyst is to be difTereulialed from lipoma, 
fibrosarcoma, hemangioma, aneurysm, arteriovenous 
fistula, pyogenic or tuberculous abscess, popliteal 
lymphadenopathy, Charcot's joint, and varicose veins. 

Di;PART.MI2NT of RonNTGFN'OI-OC.Y 
. UiNIVnUSITV OF MiCIItGAN' (J. JI.) 

Fractures of the Neck of the Metacarpal. Irving 
Rcdlcr. J. Bone & Joint Surg. 25 : 070-074, July 
19-13. 

Pennaiient deformity and disabilitj' frequently fol- 
low treatment of fractures of the neck of the meta- 
carpal by traction methods. The author reports good 
results in 22 cases with the method of Jahss. 

The procedure consists in breaking up the impaction, 
by direct manipulation, and traction correction of 
overriding. A plaster cast is applied to the forearm, 
wrist, and hand as far as the fracture site, with the 
wrist in slight extension. When the plaster is thor- 
oughly set, the injured finger is flexed to 90 degrees at 
the metacarpophalangeal joint and proximal intcr- 
phalaiigeal joint, with the distal intcrphalangeal joint 
remaining in extension. In this position the finger 
points toward the scaphoid tubercle. The injured finger 
IS fixed in this position bj' a thin strip of plaster and in- 
corporated in the cast, being pressed dorsally to correct 
the deformity and held in this position until the plaster 
sets. Immobilization is maintained for three weeks. 
After removal of the cast, joint motion returns very 
quickly, as a rule. John B. McAneny, M.D. 

Pin Distraction as the Cause of Non-Union. Arthur 
G. Davis. J. Bone & Joint Surg. 25: 631-643, July 
1943. 

The occurrence of 6 cases of non-union of the lower 
tibia within a period of nine months focused the 
author's attention on this problem. All cases had been 
treated by pin distraction, with failure of callus forma- 
tion and union to occur within a reasonable period of 
tune. Serial roentgenograms demonstrated the non- 
union and distraction. 

All 6 cases were subjected to bone-grafting proce- 
nures, with firm union taking place in from three to 
SIX months, showing that the potentiality for callus 
'ormation was present but that it ivas hindered from 
coming into action. Distraction is believed to be the 
cause in each case. 


Many writers have advised caution in the use of 
incchaiiical methods to obtain reduction in fractures 
where one or both fragments is pulled by means of 
pins in the bone. It is believed that no reasonable 
manual or weighted pull on a fragment is capable of 
tearing the periosteum completely at the fracture site, 
but that with the pin traction sufficient force can be 
applied to produce a complete tear of the periosteum 
around the circnmfcrcnce of the bone. 

This word of c.aution as to distraction of fractures as 
a potent cause of non-union should be seriously con- 
sidered by both radiologists and surgeons. 

John B, McAneny, M.D. 

Plasmocytosis of the Bone-Marrow Associated with 
Metastatic Carcinomatosis. E. Miller. South African 
M. J. 17: 61-63, Feb. 27, 1943. 

A case of plasmocytosis of the bone marrow asso- 
ciated with metastatic carcinomatosis of bone is de- 
scribed in detail. The patient, aged 56 years, had 
painful swellings of the skull and sternum, which had 
been present for three months and had been gradually 
increasing in size. He also complained of loss of weight, 
.anorexia, and malaise. The larger skull tumor, meas- 
uring about 3 inches in diameter, was fairly hard in 
consistency, although small areas w'ere soft and fluctu- 
ating. The tumor was attached to the bone, but not 
lo the skin ; it was not warm to the touch. Just ante- 
rior to it was a similar tumor. A third tumor, about 1.5 
inches in diameter, was attached to the body of the 
sternum at the level of the fifth costal cartilage. No 
other significant findings were noted on physical ex- 
amination. 

An x-ray study of the skull showed multiple large 
and small areas of erosion in the vault. Filling the 
largest gap in the vault and extruding from it was a 
tumor. Small particles of bone could be seen in this 
tumor, probably fragments of skull. 

A blood count showed hemoglobin 30 per cent; red 
blood cells 2,000,000; white blood cells 15,000, with a 
high proportion of polymorphonuclear cells. No im- 
mature cells of the granular series, normoblasts, or 
plasma cells were seen. Examination of the bone mar- 
row revealed a high proportion (6.5 per cent) of cells 
of the plasmocyte series. 

Permission to perform a eomplete necropsy could 
not be obtained, but small sections of the skull and 
sternal tumors removed for examination showed adeno- 
carcinoma, which was believed to be of prostatic origin. 

Notes on the literature regarding the plasma cell are 
given. 

Solitary Eosinophilic Granuloma: Report of a Case. 
Graham A. Kernwein and Frank B. Queen. Surgery 
14: 105-110, July 1943. 

Solitary eosinophilic granuloma is an uncommon 
benign destruetive bone lesion of which, according to 
the authors, only 19 cases have appeared in the medical 
literature. Although the microscopic pathologic pic- 
ture is characteristic, the pathogenesis has not been 
established. [The authors are not in agreement with 
certain observers (see for example. Gross and Jacox: 
Am. J. M. Sc. 203: 673, 1942. Abst. in Radiology 40: 
216, 1943) that the condition is identical with Schul- 
ler-Christian disease. ] 

In the case here recorded the patient, a white male, 
20 years of age, complained of increasingly severe pain 
in his right groin. Roentgen studies of the pelvis and 
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left hip showed an irregular region of decreased den- 
sity at the upper end of the femur, mesial and inferior 
to the lesser trochanter. Films of the leg in internal 
rotation showed a thin strip of periosteal new bone. 
Ko lesions were found in the chest or in the remainder 
of the skeleton. A biopsy specimen was removed from 
the femur and a diagnosis of solitary eosinophilic granu- 
loma was made. One week later the wound was re- 
opened and marrow from the upper third of the femur 
was removed. The postoperative course was unevent- 
ful, and twenty-eight months later the patient was well 
and the operative defect was largely replaced with new 
bone. 

Filling the marrow cavity in this case W'as a compact 
fibrous type of granulation tissue containing isolated, 
well encapsulated granulomas. Numerous eosino- 
philic polymorphonuclear leukocytes arranged in 
sheets and cords with very little supporting stroma were 
the most conspicuous feature of these granulomas. 
Interspersed throughout were numerous large polyg- 
onal cells w'ith abundant pale cytoplasm and poorly 
outlined cell membrane. They contained large oval or 
kidney-shaped nuclei with occasional mitotic figures. 
In older lesions many of these cells had fused to form 
multinucleated giant cells. Phagocytized eosinophilic 
leukocytes were present in some; in others the cyto- 
plasm appeared vacuolated. Although most of the 
bony trabeculae had been destroyed, some newly 
formed bone was present on the surface of the few re- 
maining spicules. There were no areas of necrosis. 

J. E. WHtTELEATHER, M.D. 

GYNECOLOGY AND OBSTETRICS 

Combined X-Ray and External Pelvimetry. Daniel 
J. McSweeney and Albert M. Moloney. Am. J. 
Obst. & Gynec. 46: 102-109, July 1943. 

X-ray pelvimetry should supplement and not sup- 
plant external pelvimetry and clinical examination of 
the pelvis. The authors’ method of investigation for 
cephalopelvic disproportion, preferably done wdthin 
two weeks of the expected date of confinement, or better 
at the onset of labor, consists of (1) external pelvim- 
etry, (2) estimation of fetal head size, and (3) x-ray 
pelvimetry if indicated. 

The following criteria determine the need for x-ray 
pelvimetry : 

1. Floating heads at term, in primiparas. 

2. History of previous difficult deliveries. 

3. Breech presentations in primiparas with ap- 
parently small pelves by external measurements. 

4. Narro\v suhpubic arches and outlets. 

5. External conjugates of 18.5 cm. or less, in 
elderly primiparas. 

The technic is described as follow's; "We take a film 
directly through the pelvic inlet with the patient serai- 
recumbent to get a good view of the contour of the inlet. 
The inlet is then classified according to the classifica- 
tion of Caldwell and ^.loloy. A true lateral film is then 
taken on which we measure the conjugate vera, the 
anterior sagittal, posterior sagittal, and anteroposterior 
diameter.s of the midpclvis, the pubotuberous diameter, 
and biparietal diameter of the fetal head if possible. 
The correction factor for object-table top distance for 
all these latter measurements which arc in the same 
sagittal plane i.s one-half the intertrochanteric diameter 
whicl) we have already taken by external pelvimetry. 
To this mcasurcnicnt the table top-film distance is 


added to obtain the object-film distance. The mathe- 
matics is completed by the Ball calculator, by the Snow 
and Lew’is slide rule, or by the simple mathematical 
D-d 

formula 0 = / — , in which 0 is the object. 7 the 

magnified image as measured on the film, D the target- 
film distance, and d the object-film distance.” 

Assuming the fetal head to be average in size, the 
question of probable dystocia at the various planes can 
be reduced to the following simple observations; 

Dystocia at Inlet: A conjugate vera under 10 cm. in 
generally contracted pelvis or under 9.5 cm. in flat pel- 
vis is significant. The contour of the pelvis, such as the 
angulation of the fore-pelvis and a flattened posterior 
pelvis, must be considered. 

Dystocia at Mid-pelvis: A posterior sagittal under 

3.5 cm. and a subpubic arch under 5.5 cm. suggest 
trouble. X-ray examination is indicated to note any 
convergence of the sacrum and pubis and to detenninc 
whether the sacrococcygeal junction is angulated in a 
manner to interfere with the descent of the head. 

Dystocia at Outlet: An interpubic measurement under 

5.5 cm., an intertuberous under 9.0 cm., or a pubo- 
tuberous under 11 cm. presages difficulty. A narrow 
arch will necessitate a lower descent of the head to 
find an adequate diameter for occipital impingement. 

The more conservative management of so-callcd 
borderline cases made possible by the methods described 
has resulted, in the Boston City Hospital, in a decrease 
of 50 per cent in the number of sections done for ceplialo- 
pelvic disproportion. Of 300 women in the border- 
line group, 250, or 83 per cent, were delivered easily, 
either normally or by low forceps. Three fetal dcatlis 
and no maternal deaths were noted in the entire scric.s 
of 300 cases. Stephen N. Taoer, M.D. 

Relation of the Sacral Promontory to the Pelvic Inlet, 
Herbert Thoms. Am. J. Obst. and Gynec. 46; 110- 
116, July 1943. . ^ . 

With the exception of the skull, no portion of tlic 
skeleton presents greater individual variations tlian 
the pelvis. Apparently this is to be accounted for h\ 
its development from a number of bones and the 
nutritional, mechanical, and hormonal influences to 
which it is subjected during its growth. 

The present study is concerned with one aspect o 
pelvic variation, the relationships of the upper sacruni. 
particularly the position of the sacral promontory »' 
relation to the plane of the pelvic inlet. 

The roentgenologic findings in 200 women all in le 
first pregnancy, were studied. It was found that a nR e- 
variation exists in the position of the promontory m 
relation to the posterior end-point of the 
terior diameter of the plane of the pelvic . 

a study of the figures given, it is apparent that uic P _ 
tion of the forward edge of the sacral promontory'- 1. 
unreliable to be considered as the posterior ciid 
true conjugate diameter. In this series, it 
close to this point in but 30.5 per cent of tc 
Because of this positional variation, “1 (f„(. 

diagonal conjugate diameter as an inde,\' o 
conjugate is also questionable. Indeed, two 
cited with identical conjugate diameters o' ^ 
and true conjugates of 11.0 and 10. a en!., 

The estimation of the true conjiigatc diarne ’ 
on the length of the diagonal conjiigatc 
mately correct in only 38 per cent of the ca 
series. 
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An anniysis of tlie rclationsliip of IiibIi promontory 
positions and various' types of pelvis failed to produce 
any definite conclusions, tliouKli a high promontory 
was "somewhat, if but slightly, associated with dolicho- 
pcllicand incsatipellic types of i)elvis.'' 

Except in those instances where the promontory is at 
or near the posterior limits of tlic plane of the pelvic 
inlet, it is difficult to see how in high positions it can 
play a very major part in the mechanism by which the 
fetal head settles into the jiclvis. 

This study emphasizes again that roentgenologic 
methods are an important adjunct to the usual diagnos- 
tic obstetric procedures. Sti-piikn* .V. Taoi;r, M.D. 


GENERAL CONSIDERATIONS 

Significance of a Close Co-operation between the 
Roentgenologist and the Internist. Herbert Ludwig. 
Schweiz, nicd. Wchnschr. V3: SflS-fiOO, July 17, 1!M3. 

Roentgenologic science has developed to an extent 
that prevents the average internist from having any 
clear knowledge of technic and its effect on the findings. 


Too often this results in a failure to integrate the roent- 
gen finding.s, which are after all only a description 
of departures from the normal average, into the clinical 
picture. A close co-operation, with control of results 
by operation or necropsy, is essential. 

Dy way of illustration, the difficulties in the diagno- 
sis of duodenal ulcer are considered. Only in the ab- 
solutely characteristic case can the diagnosis be made 
clinically. On the other hand, there are also rare cases 
in which a roentgen study shows an apparently normal 
cap. Cases of Lamblia infestation of the duodenum 
may give a clinical picture of ulcer; differentiation may 
be made by a microscopic study of freshly aspirated 
duodenal contents. In symptomatically atypical cases 
a careful roentgen study, with special attention to 
mucosal study of the cap and oblique views, will be 
needed to clarify the diagnosis. 

Three diagnostic problems in which the employment 
of careful roentgen study led to a correct interpretation 
of unusual findings arc very briefly reported ; the final 
diagnoses in these were subphrenic abscess, bronchial 
carcinoma, and pulmonary tuberculosis. 

Lewis G. Jacobs, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Primary Carcinoma of the Eustachian Tube: A 
Study of the Evidence of Its Occurrence. Lawrence 
J. Lawson. Ann. Otol., Rhin. & Laryng. 52: 377-390, 
June 1943. 

The importance of searching the nasopharyngeal 
approach to the car in the presence of persistent 
eustachian tube obstruction or unexplained cervical 
metastascs is emphasized. The alert examiner will 
recognize and make a biopsy of the first tumor bulge 
associated with persistent tubal closure, especially one 
which prevents inflation. 

It seems highly probable that a fair proportion of 
lateral nasopharyngeal tumors originate in the eu- 
stachian tube. Yet, judging from the published reports, 
primary carcinoma of the tube is rarely demonstrated. 
The author quotes a number of cases from the literature 
and records one of his own. His patient was a man of 
59, who came for examination because of slight bleeding 
from the throat. He complained also of deafness in 
the right ear, tinnitus, and partial blockage of the right 
nostril. Examination of the nasopharynx revealed a 
rnass apparently originating in, or in the area of, the 
right eustachian tube, partly obstructing the right 
nostril. The tube had been blocked for many months 
and a consulting otologist had been unable to inflate 
Ihe right ear. Biopsy revealed transitional-cell carci- 
noma. No enlarged cervical nodes were observed. 
Intensive x-ray treatment was given over the tumor: 
10,000 r through two ports (5,150 r to the lateral right 
nasopharynx and 4,450 r to the anterior right malar 
region). Three upper teeth were removed to facilitate 
the treatment. The factors were; 400 kv., 3 mm. cop- 
per filtration, 75 and 80 cm. distance. Following treat- 
ment there was considerable regression of the tumor. 
MX 2-millicurie radon seeds were implanted in the re- 
sidual mass, and nine months after its discovery the 
tumor had disappeared and there was no evidence 
at extension. 

On the basis of his collected series of 14 cases, the 
author goes on to a discussion of the clinical and patho- 


logical features of eustachian tube tumors. It is ap- 
parent in most instances that the neoplasm arises from 
the cartilaginous portion of the tube. Extension to 
the sphenoidal fissure and orbit may result in an ocular 
syndrome. There was only one instance of distant 
metastasis in this group of cases. The pathological 
diagnosis differs, but Salinger and Peariman (Arch 
Otolaryngol. 23: 149, 1936. Abst. in Radiology 27: 255, 
1936) believe that most of the tumors arc transitional- 
cell carcinomas or lymphoepitheliomas. 

In 9 cases of the series there was early evidence of 
eustachian tube involvement. A firm mobile tumor at 
the level of the tubular eminence was detected in 7 
cases, usually with inward or forward bulging of the 
pharyngeal wall at this level. Ulceration was not a 
prominent feature. Salpingoscopy gave evidence of 
complete obstruction in 6 instances. 

The most favorable treatment w'ould appear to be 
deep x-ray therapy combined with radium or radon. 
Wlicther x-ray or radium element is employed, the un- 
derlying principles outlined by Coutard should be given 
proper consideration. One method suggested is to 
expose the primary lesion and the lymphatic region, if 
this is involved, daily or twice daily to x-ray or radium 
for twenty to sixty days. Adequate filtration is used 
to obtain the most highly penetrating rays. When the 
primary lesion is small and localized, surface applica- 
tions of radium or radium and radon may be combined 
with external x-ray therapy. There is, however, a 
tendency to regional invasion, particularly into the 
skull, even though the nasopharyngeal mass may 
seem to have regressed. Stephen N. Tager, M.D. 

Radiation Therapy in Cancer of the Esophagus: 
Analysis of 85 Cases Observed during the Last Decade. 
Ernst A. Pohle and Roland R. Benson, f Am. J. 
Roentgenol. 50; 89-97, July 1943. 

In all cases of esophageal cancer where palliative 
irradiation is indicated the authors believe that roent- 
gen rays should be given preference. They are safer 
than intra-esophageal radium therapy. In the upper 
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third, two lateral fields and one anterior field are used; 
' in the remaining parts of the esophagus an anterior 
and a posterior field or two oblique anterior fields suf- 
fice. The single daily dose per area does not exceed 150 
to 200 r (in air), or the total dose 2,000 r per field in the 
upper esophagus and 1,200 to 1,600 r per area in the 
lower esophagus. The authors believe that the produc- 
tion of severe reactions is not justifiable in treatment 
for strictly palliative purposes. In the upper esophagus 
there is a greater chance of an occasional cure than in 
the lower esophagus, so that larger dosage in the upper 
area is justifiable. It is desirable to reach tumor doses 
of from 3,000 to 4,000 r. With a small number of fields, 
better control of the entering beams is assured, treat- 
ment can be given day after day with the same technic, 
and calculation of the dose effective in the tumor is 
more accurate. The size of the field depends on the 
extension of the growth, which is localized roentgeno- 
scopicaUy and carefully projected on the skin with 
indelible markings. 

Radium in the form of screens or seeds may easily 
lead to a perforation. Even the introduction of radon 
seeds loaded into a stomach tube is better carried out 
after preliminary roentgen therapy, when the tumor 
has shrunk. Radium may be used along with or im- 
mediately at the end of the roentgen therapy or may be 
given three or four months later to destroy any residual 
tumor. 

Eighty-five patients with cancer of the esophagus 
have been seen by the authors during the last thirteen 
years. Over 90 per cent were admitted with advanced 
lesions and in only a few did the general condition per- 
mit of a thorough trial of radiation therapy. The ratio 
of males to females was almost five to one. The middle 
third of the esophagus was involved most frequently. 
Squamous-cell carcinoma was found most often. The 
average duration of life after hospital admission was 6.7 
months, but about 10 per cent of the patients lived 
longer. 

The hopelessness of the prognosis lies chiefly in the 
fact that these patients are seen too late. Effort must 
be directed toward an education of both the general 
practitioner and the public in order to detect these le- 
sions early. Improvement in technic of treatment is 
also desirable. It is hoped the higher tube voltage now 
available can improve the situation. One patient in 
the authors’ scries with cancer of the upper end of the 
esophagus treated by roentgen irradiation alone is alive 
and well for over four years, and another treated by 
roentgen irradiation and implantation of radon seeds is 
alive and well for over seven years. These survivals 
and the degree of palliation obtained in other cases arc 
encouraging. 

Illustrative case reports are given with details of 
treatment in lesions of the upper, middle, and lower por- 
tions of the esophagu.s. 

Clarence E. Weaver, M.D. 


Carcinoma of the Cervix: A Study of 233 Cases In- 
cluding 103 Five-Year Cases with a Survival Rate of 
33.9 Per Cent. James R. Johnston. Pennsvlvania M 
J. 46; 1062-1066, July 1943 

A series of 233 cases of cancer of the cervix have been 
seen in the tumor clinic at the West Penn Hospital 
(Pittsburgh, Penna.) in the past ten years. Of these, 
103 are five-year cases, the youngest patient being 23 
years old and the oldest 84. Twenty -five per cent were 
under forty years of age The symptoms varied, but 
irregular spotting of blood was the predominating sign. 
The diagnosis is made by careful inspection and pal- 
pation of the cervix and by biopsy. 

Of the series of 233 cases, 36.5 per cent were in 
clinical stage I, 40.3 per cent in stage II, 13.7 per cent 
in stage III, and 9.4 per cent in stage IV. Epidennoid 
carcinoma was found in 80.2 per cent of the cases, 
adenocarcinoma in 9.4 per cent, and undifferentiated 
carcinoma in 10.3 per cent. 

The author believes that giving x-ray first lessens the 
infection and shrinks the massive growth so that the 
application of radium is made much safer. The x-ray 
dosage varies with the tolerance of the patient; 1,000 
to 2,200 r are given to each of four portals over a period 
of three weeks. Radium is given in doses of 3,000 to 
4,800 mg. hr. In some cases radiation is applied inter- 
stitially, in the form of four or five 10-mg. needles in- 
serted in the parametrium. Treatment is not repeated 
unless there is a recurrence proved by biopsy. 

Uremia is a complication due to compression of tlie 
ureter as a result of parametrial extension. Relief may 
sometimes be obtained by using indwelling ureteral 
catheters. Vesicovaginal fistulas or rectovaginal fis- 
tulas occurred in 5 of the author’s cases. Non-carcino- 
matous post-irradiation ulceration occurred in 4 cases. 

It is important to re-examine all patients at intervals, 
as many examples of recurrence have been found,^ al- 
though the patient was symptom-free. The survival 
rate for the 103 five-year cases was 33.9 per cent. 

Joseph T. Danzer, M-D. 


Inadequate and Ill-Advised Surgery in the Treat- 
ment of Carcinoma of the Cervix. L. C. Schcffe> an 
G. A. Hahn. Pennsylvania M. J. 46: 1050-1001, Ju > 

The mortality and survival rates reported by .a fe" 
surgeons who do hysterectomies for carcinoma ® ^ 

cervix arc reviewed by the authors, who comparcc > - 
figures with series in which surgery was siipplcnie 
by irradiation and others in which treatment 
irradiation alone. They believe that in gciicr. 
radical operation preceded by irradiation docs no 
as good results as irradiation without ' f. 

characterize the simple type of hysterectomy as a 

dous and delaying measure. , ,, 

Joseph T. Danzer. 
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Roentgen Diagnosis of Bronchiogenic Carcinoma^ 

HAROLD L. SHINALL, M.D. 

Sf. Louis, Mo. 


T he diagnosis of bronchiogenic carci- 
noma still presents many difficulties. 
It has been estimated tliat about fifteen 
thousand persons die annually in the United 
States of this' disease (10). - 
The clinical diagnosis, based principally 
on the histor)’’ and symptoms, is so inac- 
curate as to be almost in the realm of 
speculation. In tlie early stages, physical 
signs are most often entirely lacking, while 
in the presence of well established lesions 
they are so varied that they offer no dis- 
tinctive evidence of the condition. Cor- 
relation of the physical signs and cUnical 
symptoms may, in a small percentage of 
instances, serve to suggest the diagnosis. 

Even roentgenologic methods may be 
far from conclusive, as is attested by many 
articles in the literature. Jenkinson (11), 
for example, speaks of bronchiogenic car- 
cinoma as a “diagnostic enigma” and 
emphasizes “the pathologic, clinical, and 
roentgenologic non-conformity of the con- 
dition.” For this reason we were prompted 
to undertake a study of bronchiogenic car- 
cinoma to determine the true status of 
both clinical and roentgen diagnosis and 
to ascertain, if possible, how greater ac- 
curacy might be attained. 

All cases of bronchiogenic carcinoma 
proved by autopsy and microscopic sec- 

* From the Department of Radiology, St. Loui.s City 
Hospital, St. Louis, Mo. Presented before the Radio- 
logical Society of North America at the Twenty-eighth 
Annual Meeting, Chicago, 111., Nov. 30-Dec. 4. 1942. 


tion occurring in the last five years at the 
St. Louis City Hospital were assembled. 
The pathologic diagnoses were made by 
Dr. S. H. Gray and Dr. P. A. "Wheeler of 
the Pathology Department. In order to 
obtain an unbiased picture, the hospital 
records were accepted just as they were 
taken in the ordinary routine of hospital 
work, without particular attention to these 
cases either clinically or roentgenologi- 
cally. Only cases coming to autopsy were 
used in this study. The clinical staff draws 
its members from two large medical 
schools. 

Analysis of the series thus collected 
shows that there were found at autopsy 
40 cases of bronchiogenic carcinoma in 
which roentgen as well as cHnical examina- 
tions had been made. Of these, only 6, or 
15 per cent, gave a history sufficiently 
characteristic to indicate clinically, with- 
out roentgen examination, the probabihty 
of bronchiogenic carcinoma. Thirty-six 
patients were referred for roentgen exami- 
nation of the chest; the findings in these, 
when considered with the clinical history 
routinely furnished with th6‘ x-ray requi- 
sitions, led to a diagnosis of bronchiogenic 
carcinoma in 16 cases, or about 45 per 
cent. In some instances, other condi- 
tions, such as atelectasis or a large pleural 
effusion, overshadowed the underlying pul- 
monary lesion, making diagnosis of malig- 
nant growth impossible. If these are 
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Fig. 1. Case 1; Large nodular lesion in right hilar 
zone. 

excluded, the correct diagnoses reach 60 
per cent, a figure which agrees closely with 
that of Olds and Kirklin (15) for the 
roentgen diagnosis of bronchiogenic car- 
cinoma. It should be borne in mind, also, 
that the histories accompanying the requi- 
sitions for roentgenographic study of clinic 
patients were sometimes incomplete. 

Ewing divides pulmonary carcinoma 
into three types: (1) bronchial carcinoma 
of the lining epithehum, (2) bronchial 
carcinoma arising from mucous glands of 
the submucosa, and (3) carcinoma arising 
from the pulmonar}'- alveoli. 

(1) Carcinomas arising from the lining 
epithelium usually grow into the lumen of 
the bronchus and, when they gain suffi- 
cient size, may occlude it, with resulting 
atelectasis. X-ray examination reveals a 
rounded nodule, most often in the hilar 
region. This enlarges gradually, still 
maintaining its rounded character, until 
occlusion of the bronchus takes place, 
when massive atelectasis of the inA’oIved 
lobe causes the sudden appearance of a 
large area of dense consolidation in the 
roentgenogram. The characteristics of 
tliis consolidation depend upon the lobe 
involved. Witli occlusion of tlie right 


Fig. 2. Case 2; Nodular lesion with zone of 
atelectasis in left upper lobe. 

Upper lobe bronchus, a dense homogene- 
ous area is produced with an S-shaped 
lower border. The inner, downward bulge 
is due to the bronchial tumor; tlie outer, 
upward convexity is due to contraction 
from atelectasis. The trachea is dis- 
placed toward the involved side (8). 
Atelectasis of a lower lobe presents a pic- 
tme similar to atelectasis from any other 
cause, showng a dense homogeneous tri- 
angular shadow occupying tire medial 
lower portion of the lung field, much 
smaller than the ordinarj’’ pneumonic 
consolidation. Displacement of the heart 
and mediastinal structures toward the 
involved side and elevation of the dia- 
phragm are present to some extent but are 
less marked with single lobe involvement 
than when the entire lung is atelectatic, 
since the remaining aerated lung under- 
goes compensatory emphysema. If f 
atelectasis involves the middle lobe, it ma) 
be distinguished with difficulty from an 
interlobar effusion. 

This type of carcinoma does not tend o 
metastasize readily. The following cases 
are fairly typical as to history, radiograp nc 
findings, and gross appearance of tlie c ic.s 
lesion at autop.sy. 
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Fig. 3. Case 3: Atelectasis of left lower lobe due to 
carcinomatous occlusion of bronchi. 


Fig. 4. Case 4; Atelectasis of right upper lobe due 
to carcinoma. 





Case 1: Nodular Lesion: A. G., a G3-year-old 
white male, entered the hospital May 5, 1939, with 
a history of loss of weight (SO pounds during the 
preceding )'ear and a half), weakness, coughing and 
wheezing for several months, pain under the right 
ribs for several weeks, and disorientation for several 
days.. A roentgenogram made on Jan. 16, 1939, 
several months prior to admission, showed a large 
nodular area in the right hilar zone radiating out into 
the upper lobe. 

Autopsy, May 5, 1939, revealed a carcinoma 6 cm. 
in diameter in the right upper lobe, extending well 
up into the apex. The right upper lobe bronchus 
extended into the mass. There was a similar nodular 
gro-wth within the lumen of the bronchus. 

Case 2: Nodular Lesion with Atelectasis of Left 
Upper Lobe: W. M., a 66-year-old white male, 
entered the hospital April 10, 1941, with a six 
months’ history of pain in the left side of the chest. 
Roentgen examination, April 11, 1941, revealed a 
somewhat rounded shadow in the left hilar region 
with a linear shadow about one inch in width extend- 
ing upward into the upper portion of the left lung 
field. 

Autopsy, April 30, 1941, showed the left upper 
main bronchus completely occluded by a firm mass, 
2X1 cm., which on microscopic study proved to be 
a carcinoma. 

Case 3 : Large Mass a7id Atelectasis of Left Lower 
Lobe: R. S., a 46-year-old white male, entered the 
hospital Nov. 26, 1938, with a history of cough, pain 
m the chest, and dyspnea for one month. Roentgen 
examination revealed a consolidation which con- 


formed to the lower portion of the left lower lobe, 
probably due to atelectasis from a bronchial occlu- 
sion. 

At autopsy, Dec. 20, 1938, diffuse infiltration of 
the parenchyma by carcinomatous tissue was found 
in the inner half of the left lung. The large bronchi 
were completely obstructed by firm carcinomatous 
tissue. 

Case 4: Atelectasis of Right Upper Lobe: G. N., 
a 52-ycar-old white male, entered the hospital on 
Sept. 23, 1937, with a history of loss of weight over a 
period of one year, malaise for one year, and cough 
of undetermined duration. Roentgen examination 
showed an atelectasis of the right upper lobe. 

Autopsy, Sept. 24, 1937, revealed a mass in the 
right upper lobe. 

(2) The second type of bronchiogenic 
tumor is much more bulky and diffuse. 
It usually causes extrabronchial prolifera- 
tion but may encircle the bronchus and 
produce stenosis. Most frequently, how- 
ever, it breaks down with subsequent in- 
fection, giving rise to abscess formation. 
Such an abscess may be roentgenographi- 
cally and clinically indistinguishable from 
an ordinary pyogenic abscess. The fol- 
lowing are representative cases of this 
group; 

Case 5: Abscess Type: J. K,, a 66-year-old white 
male, entered the hospital Nov, 2, 1940, with a his- 
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Fig. 5. Case 5: Carcinoma of left lower lobe with 
abscess formation. 

tori' of cough and cold with an associated intermit- 
tent expectoration of mucopurulent sputum for six 
months. He complained of pain in the upper chest 
region, vague abdominal pain at times, and severe 
dyspnea on exertion. Repeated roentgenograms 
revealed a large area of destruction in the base on the 
left, with a surrounding area of infiltration which 
gradually became more pronounced. 

Autopsy, Jan. 20, 1941, revealed a carcinoma at 
the point of bifurcation of the secondary bronchi in 
the left lower lobe, with abscess formation in the 
central zone. 

Case 6; Destruction: F. P., white male, 59 years 
old, entered the hospital Nov. G, 1940, with a history 
of hemoptysis two months earlier, cough for two and 
one half months, and dyspnea for several months. 
Roentgenograms revealed consolidation over the 
upper two-thirds of the right lung field, with destruc- 
tion in the right infraclavicular region. 

Autopsy, Nov. 10, 1940, showed a large cavity at 
the periphery of the right upper lobe. A mass in 
the right upper lobe, measuring 6 cm. in diameter, 
was also obser\'ed. 

Case?; Abscess, Llceration, Infiltration: B. W., 
white male, 57 years old, entered the hospital Feb. 
27, 1940, with a histoiy' of hemoptysis for one month. 
He had felt tired and worn out for several months, 
had daily fever for several months, and had lost 
weight. Roentgen examination revealed an area of 
increased density extending out from the hilar region 
into tire base on the left, with an area of decreased 
density at the peripherj-. 

Autopsy, Maj' 3, 1940, showed the lower lobe to 
be non-crepitant. The left lower lobe bronchus was 
found to be obliterated by the presence of an in- 


Fig. 6. Case 6: Carcinoma of right upper lobe with 
destruction in infraclavicular region. 

filtrating, firm, grayish white mass about 5 an. in 
diameter. Just distal to the fixed specimen was a 
cavity with an irregular outline. 

(3) The third type of lung carcinoinn 
has been described as following two pat- 
terns: it may be single and diffuse or 
multiple and nodular. The diffuse lesion 
starts as a small patch of consolidation 
in the pulmonary parenchyma, showing 
an infiltrating border and spreading by 
way of the lymphatics and bronchi to 
involve an entire lobe or lung. In the 
roentgenogram, the small patch of con- 
solidation spreads with a feathery infil- 
tration, without respect to interlobar septa 
or otlier barriers. The multiple or nodular 
type may be distinguished wdth difficulty 
from secondary metastases. The lesions 
show a more marked tendency to break 
down than the diffuse type, and even small 
nodules may present a central area of 
necrosis. They may, however, grow m 
size, coalesce, and form large irregular 
masses (20, 21). 

This division is made, though Ewing 
states that tlie structure of the pubnonar} 
alveoli remains uncertain. .Some author.s 
maintain that there are no epitlielial cel s 
lining the alveoli, while others hold strong > 
the opposite opinion. Certain writers. 
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among them Arkin and Wagner (1) and 
Olin and Elliott (IG), have previously sug- 
gested tliat all carcinomas of the lung are 
bronciiiogenic in origin, arising from the 
trachea, bronchi, or bronchioles, and that 
this is the prevailing opinion. In the 
five-year period under consideration we 
did not see a single instance of carcinoma 
arising from the pulmonaiy alveoli. There 



Fig. 7. Case 7; Carcinoma of left lower lobe with 
abseess formation, ulceration, and infiltration. 


was, however, an instance in which the 
roentgen appearance would suggest the 
possibility of an alveolar origin. 

Case 8: Alveolar or Bronciiiogenic (?); W. C., a 
76-year-old white male, entered the hospital on 
Aug. 5, 1940, with a history of weight loss of 20 
pounds in three months and paralysis of the left 
side of the body for several weeks. The roentgen 
report stated: “Examination of the chest reveals an 
area of consolidation just lateral to the superior 
portion of the right hilar region. The remaining 
portion of the right lung and the entire left lung ap- 
pear clear and free from involvement. Condition is 
probably due to an area of consolidation and pos- 
sibly a new growth.” 

Autopsy, Aug. 31, 1940, revealed a carcinomatous 
mass in the right upper lobe. The mass was cut 
through, but due to the extent of the invasion it was 
not possible to determine its origin from the bron- 
chus. 

It is our feeling that the roentgen diagno- 
sis of any lung condition must be correlated 
with certain elements of the clinical his- 



Fig. 8. Case 8: Carcinoma of right upper lobe, of 
possible alveolar origin. 



tory before a diagnosis is made; without 
such correlation, diagnosis in any case is 
hazardous. In order to determine the 
points of greatest importance in these 
proved cases of bronchiogenic carcinoma, 
the clinical histories were examined. 

Examination of the histories of such .pa- 
tients elicited the following clinical facts 
of importance in the diagnosis of uncom- 
plicated bronchiogenic carcinoma ; 

1. Age of the patient, usually over forty 

years, the average in the series 
being fifty-eight years. 

2. Duration of illness, three, months or 

over. The average duration be- 
fore admission to the hospital 
in this series was seven and one- 
half months. 

3. Cough, usually dry and non-produc- 

tive or none at all. 

4. Expectoration of blood, usually pres- 

ent at some time during the illness. 

5. Loss of weight, definite and progres- 

sive, usually out of proportion to 
the extent of lung involvement. 

6. Lack of fever or signs of infection, 

with the exception of those cases 
in which abscess formation inter- 
vened. 
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On further examination it was found that 
if these points in the clinical history were 
coupled with a roentgenogram showing a 
unilateral rounded nodular shadow, usually 
in the central zone of the lung, it would be 
possible that the correct diagnosis could be 
made in 87 per cent of the cases. This is, 
of course, entirely a matter of speculation, 
representing the maximum percentage pos- 
sible; 13 per cent would always remain 
undiagnosed. 

If the case is complicated by infection 
with abscess formation, there may be 
fever and the expectoration of mucopuru- 
lent sputum. Under these conditions the 
roentgen picture takes on the appearance 
of a pyogenic abscess uncompHcated by 
neoplastic involvement. Even at autopsy 
the pathologist usually recogm'zes the pres- 
ence of abscess formation only and does 
not suspect the associated carcinoma until 
microscopic sections of the abscess dis- 
close the true character of the lesion. 
The chronicity of the abscess might, how- 
ever, lead one to suspect the presence of 
a malignant growth. 

One thing which we have noted, that 
sometimes aids in the diagnosis, is the fact 
that the broken-down carcinomatous tissue 
seems to afford good soil for growth of fungi 
and yeasts, and their presence in the spu- 
tum always suggests the possibility of 
malignant involvement (12). 

The significance of the correlation of the 
outlined clinical symptoms with the roent- 
genographic pictmre is demonstrated by 
the high percentage of correct diagnoses 
attained when this association was made. 
It %vill not be sufficient to accept only the 
scanty clinical information presented with 
the request for x-ray study. Wdiere so 
mucli reliance is placed upon the correla- 
tion of roentgen and clinical findings, it is 
ob\aous that the latter must be absolutely 
correct in order to be of value. Nothing 
short of a clinical-roentgenological con- 
sultation in each case of suspected bron- 
chiogenic cancer mil suffice. If this is 
carried out in every instance, a high per- 
centage of correct diagnoses should be 
attained; if it is not, only a ver>' small per- 


centage of diagnoses will be made mth 
any degree of certainty. All of this, how- 
ever, is only after the condition is well 
established, and after the disease has pro- 
gressed to a stage in which little can he 
done for its cure by our present methods. 

There is the likelihood that Farinas’ 
method of bronchography .has contributed 
to further success in the detection of bron- 
chiogenic carcinoma. He states that 
when a chest roentgenogram shows an 
expiratory emphysema, an atelectatic zone 
in any region of the pulmonary field, or a 
dense shadow in the neighborhood of the 
hilus, serial bronchography is indicated to 
discover the possible existence of bronchial 
carcinoma (6, 7). 

It is obvious, of course, that the solu- 
tion of the problem of bronchiogenic carci- 
noma rests to a large extent on its early 
diagnosis. Here again, the examiner must 
be alert to the relative frequency of tlie 
condition and conscious of the possibility 
of its presence in an individual case. 

SUMMARY 

After a survey of 40 autopsied cases of 
bronchiogenic carcinoma seen over a five- 
year period at the St. Louis City Hospital, 
in which roentgen as well as clinical stud- 
ies were made, we feel that a unilateral 
rounded nodular shadow, usually in the 
hilar region, coupled with certain features 
of the clinical history, is of the greatest 
importance in the diagnosis of uncompfi' 
cated bronchiogenic carcinoma. 

Note; Grateful acknowledgment is extended to 
Dr. L. R. Sante for his encouragement and assistance 
in the preparation of this paper. 

St. Louis City Hospital 
1515 Lafayette Ave. 

St. Louis, Mo. 
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Carcinoma of the Esophagus in Association 

with Achalasia of the Cardia' 

S. R. BERSACK, M.D. 

Washington, D. C. 


P ROLONGED irritation of the skin or mu- 
cous membrane has been accepted as an 
important exciting factor in the etiology 
of cancer. Yet, there are many conditions 
in which such irritation (chemical, thermal, 
bacterial, or traumatic) has existed for a 
long period without evoking a new growth. 
One such example is so-called cardiospasm 
or, more properly, achalasia of the cardia. 

The term “achalasia,” meaning “with- 
out relaxation,” is preferable in that it 
calls attention to the essential functional 
abnormahty. The name achalasia serves, 
furthermore, to distinguish this disease 
entity from the truly spastic states of the 
esophagus occurring in association with 
ulcers and diverticula of its cardiac end or 
as a reflex mechanism when disease is pres- 
ent elsewhere in the gastro-intestinal tract. 
The term “cardiospasm” might be re- 
served for tliese latter conditions. Since 
neither the exciting agent nor the neuro- 
pathology of the disease entity under con- 
sideration has yet been established, one 
should stick to the characteristic demon- 
strable finding, namely achalasia. 

The constant irritation of stagnating 
food and saliva in the esophagus might be 
expected to be of sufficient degree and dura- 
tion to be carcinogenic. Rake (1), indeed, 
describes tlie sequence of events as irrita- 
tion by the products of stagnation —> ul- 
cerations of the mucosa attempts at re- 
pair — ^ islands of epithelial hyperplasia — > 
papillomatous formation — > malignant 
growtli. It is on the basis of such a 
sclieme of patliogcnesis tliat he explains 
the high incidence of carcinoma in aclia- 
lasia of the esophagus. In his series of 15 

' From llic X-ray Department aiul the Tumor Serv- 
ice, Veterans Administration Facility, Hines, HI. 
Accepted for publication in August 1913. 

Published with the permission of the Medical Direc- 
tor of the Veterans Administration, who assumes no 
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cases he found 3 patients mth carcinoma. 
Similarly, Gottstein (2) urges early treat- 
ment because “experience has taught us 
that, aside from their suffering, the pa- 
tients are subject to certain dangers.” 
He then cites 3 cases of carcinoma encoun- 
tered among 33 patients suffering from 
achalasia. 

In sharp contradistinction to these 
series, showing an incidence of malignant 
change of 20 and 10 per cent, respectively, 
are the reports of 301 cases of achalasia 
by Plummer and Vinson (3) and later of 
683 cases by Vinson (4) without any men-' 
tion of an associated or complicating car- 
cinoma. 

Walton (5), in his discussion of the sur- 
gical treatment of achalasia, asserts that 
carcinoma appears to be rare. Kornblum 
and Fisher (6) have recently reviewed the 
subject and added 2 cases of tlieir own. 
They, too, are of the impression that can- 
cer is an unusual complication of achalasia. 
They say: “While we have not tabulated 
the actual number of cases of achalasia of 
the cardia that we have examined roent- 
genologically, our experience no doubt is 
similar to that of hundreds of other roent- 
genologists working in a large city hospi- 
tal.” 

Between 1931 and 1942, inclusive, 22/ 
patients with carcinoma of the esophagus 
were admitted to the Edward Hines 
Hospital, Hines, 111. In only one pf these 
cases was achalasia associated w'ith car- 
cinoma. The rarity of such an occurrence 
appears to warrant the report of that case. 

CASE REPORT 

H. M., age 47, was adinilted on Oct._2a, lO^T 
The family' history' and past history' were irre 

In 19.31 the patient began to exi)criencc yonn , 
after ingestion of food. A diagnosis of stric ' 
the cardiac end of tlie esophagus was tlien * 

The following year (1932) tlie esophagus nas o 
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lated under aiiesthc.sia, and the patient felt well and 
comfortable until 1937. For the past four years lie 
had again found that upon eating too fast he would 
regurgitate jiart of the food and that "food at times 
gets stuck at the pit of the stomach.” The same 
sensation was e.xperieneed whether liquids or solids 
were ingested. Close questioning elicited a weight 
loss of 5 pounds in the preceding four months. 

Physical examination was entirely negative. The 
patient was well developed, rather well nourished, 
appearing ueitlier acutely nor chronically ill. lllocd 
Wassennann and Kahn tests were negative. The 
blood count showed hemoglobin 95 per cent, 
4,890,000 red cells, 11,000 white cells (SS per cent 
polymorphonuclears, 11 jmr cent lymphocytes, 1 per 
cent monocjdes). 

Fluoroscopy showed a moderate dilatation of the 
lower two-thirds of the esophagus, the lowermost end 
being narrowed but smooth. The widened esopha- 
geal lumen presented a localized irregular narrowing 
at the mid-portion. This filling defect was situated 
on the right and posterior aspects of the esophageal 
wall. The stomach ivas found to be normal. 
Roentgenograms (Fig. 1) confinned the fluoroscopic 
findings. Roentgen diagnosis: 1. Carcinoma of 
mid-portion of esophagus, advanced. 2. Acha- 
lasia. 

Following the roentgenographic report, csophagos- 
copy disclosed a ragged, ulcerating and bleeding 
mass 26 cm. from the teeth. There was no obstruc- 
tion to the passage of the esophagoscope. Biopsy 
showed an extremely anaplastic new growth made 
up of nests of transitional cells and masses of undif- 
ferentiated squamous cells, which presented a great 
variation in size and staining characteristics. 
Numerous mitotic figures were scattered throughout 
the microscopic section. Histologic diagnosis: Car- 
cinoma, squamous-cell, undifferentiated, grade 3. 

Between Nov. 27 and Dec. 24, 1941, the patient 
received a total of 2 X 2,400 r equally divided be- 
tween an anterior and a posterior mid-esophageal 
portal, 15 X 8 cm.; 200 r was administered daily, 
alternating the fields. The factors were : 200 kv.p., 
70 cm. distance, 1.0 mm. Cu filter. 

Course: On Dec. 26, 1941, the patient was dis- 
charged. There was no appreciable change in his 
symptoms. On July 14, 1942, he entered another 
hospital because of a constant dull pain in the mid- 
substemal region. Soon thereafter difficulty in 
swallowing solids set in. Death occurred on Oct. 23, 
1942. Permission for autopsy was not obtained. 

COMMENT 

Unless careful and repeated esophagos- 
copies are resorted to, carcinoma will 
rarely be detected early in patients suffer- 
ing from achalasia. No sharp change in 
the symptoms marks the appearance of 
carcinoma, especially when it is located 
higher up in the esophagus. This is so 



Fig. 1. Carcinoma of the esophagus in association 
with achalasia. Note the smooth narrowing at the 
supradiaphragmatic level and the extensive irregular 
filling defect of the mid-portion of the esophagus, 
(a) Postero-anterior view. (&) Right oblique view. 


mainly because there is no interference 
with the passage of food. Even at the 
late stage at which cancer was detected in 
the case here reported, no obstruction to 
the passage of the esophagoscope was en- 
countered. Furthermore, small irregulari- 
ties and filling defects in the dilated esoph- 
agus are often caused by and are readily 
attributed to retained secretion and food 
particles. Kornblum and Fisher have 
already stressed the fact that “roentgeno- 
logic examination in cases of achalasia of 
the cardia is not complete until examina- 
tion has been done after the esophagus has 
been evacuated of its retained contents.” 
This point is worth re-emphasizing. 

Rake, commenting upon a case which 
showed extensive keratinization and pearl 
formation, states that the latter features 
are unusual in esophageal epithelioma. 
He adduces this finding as evidence of 
correlation between achalasia and cancer 
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and as “stressing the marked irritation 
that must have been present." It is 
noteworthy, therefore, that the case here 
reported did not show any keratinization. 
On the contrary, microscopically it pre- 
sented a wild growing, anaplastic type of 
tumor. 

To be able to deduce statistically an 
etiological correlation between carcinoma 
and achalasia of the esophagus, one must 
know their general incidence, both in- 
dividually and in combination. No ab- 
solute statistics are available for achalasia. 
Only scattered case reports or statistics 
for sectional and selective groups are to be 
found. 

The general incidence of carcinoma of the 
esophagus varies with race, sex, and dis- 
tribution of age groups in the population. 
The Vital Statistics for 1939 (7) reports 
2,621 patients dying from cancer of the 
esophagus in a population of 130,601,000. 
This gives a crude incidence of 2 per 100,- 
000 living persons. When one corrects 
for the fact that approximately 99 per 
cent of esophageal cancers occur in the 
age group beyond forty, one arrives at a 
general incidence of 7 per 100,000 (11 for 
males, 3 for females). A much higher in- 
cidence is found in the reliable Swiss sta- 
tistics (8), which for the years 1901 to 
1930 show from 43 td 49 males and from 
5 to 8 females dying yearly from carcinoma 
of the esophagus per 100,000 persons living 
over the age of thirty years. These figures 
would be even higher if one were to com- 
pute them on the basis of the living age 
group above forty years. 

In 1933 Vinson (9) analyzed 1,000 cases 
of cancer of the esophagus. In 57 of 
tliese, symptoms were of two and a half to 
tliirty years’ duration. Vinson does not 
particularize further as to what antece- 
dent diagnoses and roentgenographic find- 
ings were presented by these 57 patients. In 
tlie same article he makes the statement 
that “carcinoma unquestionably develops 
in certain cases as the result of benign 
lesions in tlie esophagus.” In tlie same 
year (1933), imder the heading The As- 
sociation of Benign and Malignant Lesions 


of the Esophagtis (10) he reports only one 
case of papillary squamous-cell epithelioma 
grade 2. It would be enlightening to 
know the incidence of carcinoma dis- 
covered by the follow-up at the Mayo 
Clinic, from which three years earh’er (in 
1930) he reported 683 cases of achalasia. 
In his last publication on the subject 
(1942) he asserts (11) that “malignant 
change has occurred in the esophagus in a 
few cases of cardiospasm.” 

One thus sees that we have as yet no 
reliable norm by which to judge any pos- 
sible etiologic correlation between eso- 
phageal carcinoma and achalasia. 


SUMMARY 

1. A case of carcinoma of the esophagus 
associated with achalasia of the. cardia 
is reported. 

2. Even though the admittedly im- 
portant exciting factor of irritation caused 
by the stagnation of saliva and food has 
been active over prolonged periods of time, 
new growths are of exceedingly rare oc- 
cmrence. This is the more noteworthy 
in view of the fact that shallow ulcerations, 
nests of epithelial hyperplasia, and wart- 
like formations have repeatedly been re- 
ported in achalasia. 

3. No statistical etiologic correlation 
of carcinoma to achalasia has as yet been 
established.' To do so, one would have to 
prove that the incidence of carcinoma in 
achalasia is significantly greater than tliat 
found in the general population of the 
same age group. 

4. Among 227 cases of carcinoma of the 
esophagus, this reported case is the onl) 
one which was preceded by adialasia. 

5. The importance of evacuation of tlic 
contents of the esophagus prior to roent- 
gen examination is again emphasized. 

Mt. Alto Veterans Hospital 
Washington 7, D. C. 
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A New Gallbladder Contrast Medium; Priodax' 

LLOYD BRYAN, M.D., and N. S. PEDERSEN, M.D. 

San Francisco, Calif. 


F ollowing the report of Menees and 
Robinson in 1925, advocating the oral 
administration of sodium tetraiodophenol- 
phthalein as a contrast medium, improve- 
ments in the roentgenographic examina- 



Fig. 1. Roentgenogram made fifteen hours after 
administration of Priodax, showing bifid gallbladder 
with small stones in upper sac. 

tion of the gallbladder have resulted 
largely from changes in equipment and 
roentgenographic technic. While tetra- 
iodophenolphthalein has produced reli- 
able contrast studies and has therefore 
come to be tlie sole preparation employed 
for that purpose, it has not been entirely 
satisfactory because of its several unde- 
sirable side effects, notably its laxative 
action, with an associated tendency toward 


reverse peristalsis, nausea, and vomit- 
ing. Too frequentl)’-, also, tlie substance 
is not absorbed and remains in the colon, 
tending to obscure the gallbladder area. 
"WTiile these have not been unsurmount- 
able obstacles and have not prevented tlie 
production of satisfactor)’- diagnostic data 
in most cases, they have warranted a 
search for a less obnoxious agent. 

Apparently an advance in tliis searcli 
' has been made with the production, by 
Dohrn and Diedrich, of /5-(4-hydroxy-3,5- 
diiodophenyl)-o-phenyl-propionic acid. It 
has been demonstrated tliat between 60 and 
80 per cent of this substance is excreted 
unaltered, within several days, by tlie 
kidneys, whereas onl}^ traces of sodium 
tetraiodophenolphthalein are so elimi- 
nated. The assumption is that tlie unde- 
sirable intestinal side actions of the plitha- 
lein group are due to tlie fact that it is 
eliminated by the colon. 

The minimal lethal dose of the new prepa- 
ration, known commercially as Priodax, 
has been found to be considerably higher 
than that of iodophenolphthalein, by actual 
weight on parenteral administration, an 
about equal, after correcting for therapeu- 
tic dosage, upon oral administration. 

In a grouped series of 845 consecutne 
unselected cases we have found the new 
preparation to cause much less distress o 
the patient and to be of considerably more 
value as a diagnostic contrast medium. 

The opacity of the medium has seemc ^ 
somewhat higher, . although it is ’ 

dent that this is something of an mdividi . 
characteristic and, being subject to 


tions in technic, is difficult to assay. 


1 ^i^cccptcd for publication in October 1943. 


Of 

tions m teciiunj, la — - - 

particular value has been tlie prac - 
complete absence of the opaque f 
in tlie colon. This is due, no doubt, to U 
fact tliat it is entirely absorbed i 
small bowel and subsequently _ 

creted in the urine. We feel ^ ^ 

considerable importance, as a o 
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is not possible to project the gallbladder 
away from the hepatic flexure, at least 
without tlie expenditure of considerable 
time and film. 

From Uie point of view of the jiatient, 
diolecystography has become considerably 
less distressing witli tlie use of the new 
medium. Of the side elTccts reported, by 
far the greatest number were mild, and 
information concerning them was elicited 
only by leading questions. Of the 845 pa- 
tients, only 12, or less than 2 ]ier cent, ex- 
perienced vomiting. Diarrhea of a mild 
degree occurred in less than a third, and 
about 20 per cent complained of nausea. 
Mild griping and slight burning on urina- 
tion occurred in approximately 12 per cent. 
Several patients reported a tingling sensa- 
tion in tlie tliroat. 

Our preparation of the patient is simple. 
He eats his regular evening meal, folloiving 
which he swallows tlie six ordinary-sized 
tablets (total 3 gm.) with water. For 
breakfast he has fat-free fluid (tea) and 
toast, and reports for examination fifteen 
hours follmving tlie ingestion of tlie tablets. 
The only deviation from his usual routine 
has been the taking of the tablets and the 
omission of fat wdth breakfast. Folloiving 
the initial examination it has been our 
practice, in the larger proportion of cases, 
to give a synthetic fatty meal (Cholex) 
and re-examine in half an hour. This 
saves time but does not seem otherwise 
more desirable than the routine fatty 
meal. 

Of the 845 patients examined, 618 (73 
per cent) were reported as having normal 
gallbladders, showing average size, shape, 
and concentration, without evidence of 
stones or adhesions, and emptying over 50 
per cent following the fatty meal. The 
remaining 227 (27 per cent) were reported 
as having malfunctioning gallbladders. 


approximately 50 per cent of these showing 
cholelitliiasis. 

In 69 of the patients reported as having 
malfunctioning gallbladders surgical ex- 
ploration has been carried out, with veri- 
fication of the roentgenographic impression 
in every instance. In one case in w^hich 
normal function was reported, cholecys- 
tectomy was done, with the discovery of 
stones which had not been previously de- 
tected. In several cases reported as show- 
ing a normal organ an appendectomy was 
subsequently done and in these the gall- 
Ifladders were described as seeming normal 
to palpation and in appearance. In no in- 
stance was a gallbladder showing impaired 
function roentgenographically found to be 
normal at operation. One carcinoma of 
the gallbladder was found on exploration. 

SUMMARY 

A clinical trial of a new gallbladder con- 
trast medium (Priodax) demonstrates that 
it offers definite advantages over sodium 
tetraiodophenolphthalein. 

Appreciation is extended to Dr. Chailes C. Fulmer 
and Dr. William H. Sargent for permission to include 
their series of cases in this report. The Priodax 
used was supplied through the courtesy of the 
Schering Corporation. 

Franklin Hospital 
San Francisco, Calif. 
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Oral Cholecystography 
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T he introduction of a new contrast 
substance for gallbladder visualiza- 
tion, (3-(4-hydroxy'3, 5-diiodophenyl)-«- 
phenyl-propionic acid (Priodax), gave us 
the opportunity and incentive to compare 
the drug with sodium iodophthalein for 
shadow-producing qualities; to determine 
the relative frequency of side effects, par- 
ticularly on the gastro-intestinal tract, and 
to review the procedure of cholecystog- 
raphy in general. 

Following the report of Stewart and 
Illick (9) in 1934, we began using a modified 
form of their “intensified technic.” If 
3.0 gm. of sodium iodophthalein given 
orally failed to produce a distinct shadow 
of the gallbladder sixteen hours later, the 
patient was given a dose of 1.5 gm. of the 
dye after a fat-free lunch and a similar 
dose following a fat-free supper. A second 
examination was then done the following 
morning, or approximately forty hours 
after the original dose of dye had been 
given. This method resulted in consider- 
able improvement in the accuracy of oral 
cholecystography in our hands and it was 
continued for several years. In 1938 the 
method was changed, and all patients were 
given two doses of the dye (a total of 7.0 
gm.), the first dose being administered 
after a regular noon lunch and the second 
after a fat-free supper. The roentgen 
examination was concluded the following 
morning. With tliis technic the accuracy 
of the method has been extremely high. 


> Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 


Faint and questionable shadows were not 
often encountered and absence of a distinct 
gallbladder shadow could be relied upon in 
the vast majority of cases as indicating gall- 
bladder disease or cystic duct obstruction. 

The literature on oral eholecystograpliy 
has become extensive, and it is not our 
purpose to review it here. Even in recent 
years there have been continued attempts 
to improve the diagnostic accuracy of the 
method by variations in technic of ad- 
ministration in order to obtain higher de- 
grees of concentration and better shadow 
densities. In our experience we have found 
it advantageous to keep the metliod of 
administration as simple as possible, and 
it has not been necessary to resort to the 
use of paregoric or alkalies to .aid in ab- 
sorption or concentration. The impor- 
tance of a meticulous technic in the making 
of the roentgenograms has been empha- 
sized before. This factor, in our opinion, 
is of more importance than any otlier in 
obtaining satisfactory and reliable results, 
providing the patient has received an ade- 
quate amount of the contrast substance 
and has retained it. In recent years 
roentgen films have been improved con- 
siderably in contrast and in speed, f us 
improvement is particularly noticeable ui 
soft-tissue studies. The development o 
the rotating anode tube and tlie hig i 
speed Potter-Bucky grid made possible 
the taking of gallbladder roentgenogram- 
at faster speeds, witli consequent improxc 
ment in detail as a result of dte fine oca 
spot in the tube and tlxe elimination 
motion. We were desirous, therefore. 
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determining wlietlier tliesc factors might 
not Jiave resulted in sufficient improvement 
in tlie technical qualities of our gallbladder 
films so tliat die double dose metliod might 
be eliminated, tliereby simplifying the 
procedure. 

The first reports on tlie use of /3- (4-hy- 
droxy - 3,5 - diiodophenyl) - a - phenyl - propi - 
onic acid came from German}^ where it was 
given the name of Biliselectan. In this 
country it has been marketed under tlie 
name of Priodax.- Since the chemical 
name of tlie drug is cumbersome, it will 
hereafter be designated as Priodax in this 
paper. Priodax is manufactured in tablet 
form, each tablet containing 0.5 gm. of the 
drug. The dose recommended is 3.0 gm. 
Priodax contains 51.5 per cent iodine. It 
is largely excreted in the urine, 01 to S3 
per cent being recovered in tliree days, ac- 
cording to the manufacturer. 

In 1940, Kleiber (4) reported on the use 
of Biliselectan (Priodax) in 55 cases. In 
25 no shadow was seen. These were 
checked by the intravenous injection of 
tetraiodophenolphthalein and the same re- 
sults were obtained. Twenty-four of the 
patients came to operation and gallbladder 
disease was present in all. There were no 
ill effects from the drug. In the same year 
Grunke and Finger (3) described their 
experiences with this drug. In a series of 
18 normal cases an excellent gallbladder 
shadow was obtained in 16, while in the 
remaining 2 it was fair. Among 27 pa- 
tients with definite gallbladder disease, no 
shadow was obtained in 24, and a faint 
shadow in 3. Among 51 patients suspected 
of having gallbladder disease, excellent 
shadows resulted in 30 ; in 13 the shadows 
were faint to moderate in density; in 8 
no shadow was obtained. In 4 patients 
there was diarrhea and 2 patients vomited. 
There were no other ill effects. Lauer- 
Schmaltz (5), also in 1940, used Biliselec- 
tan in 45 cases, with 33 showing good 
shadows, 11 negative, and 1 questionable. 
He observed no ill effects from the drug. 
Rating (8), in 1941, reported good re- 

® Manufactured by the Schering Corporation, Bloom- 
field, N. J. 


suits with Bihselectan. The chemistry of 
Biliselectan was described by Dohrn and 
Diedrich (1) in 1940. 

In America the pharmacology of Prio- 
dax has been studied by Modell (6). 
Using cats as tlie experimental animal, he 
found tliat the intravenous injection of the 
drug in doses as small as 50 to 75 mg. per 
kilo caused excitement with respiratory 
stimulation. Larger doses led to convul- 
sions. The intravenous LD 50 was about 
150 mg. per kilogram. The drug was much 
less toxic when administered orally, and 
animals survived doses as high as 1,000 
mg. per kilogram of body weight, though 
individual differences occurred. The drug 
when given over a period of days in total 
amounts of 250 mg. per kilogram of body 
weight caused impaired appetite, nausea, 
vomiting, and general depression. These 
effects did not occur after intravenous 
injection. Albuminuria was an outstand- 
ing effect but was transient. Doses up to 

1.000 mg. per kilogram were without effect 
on the non-protein nitrogen level of the 
blood, the phenolsulfonphthalein excretion, 
the red blood cell count, fragility of the 
red blood cells, and the blood clotting time, 
even though some of the larger doses 
proved fatal. No histologic changes were 
found in the kidneys. 

Einsel and Einsel (2), in a brief report on 
the use of Priodax, clinically, in 50 unse- 
lected cases, stated that a single dose of 

3.0 gm. was sufficient to produce good 
visualization of the normal gallbladder, 
equal or superior to that obtained with 
soluble iodophthalein. No obnoxious symp- 
toms were produced by the drug. Free- 
dom from nausea, vomiting, and diarrhea 
was an outstanding feature. 

METHOD OF STUDY 

In view of these favorable reports, it was 
decided to test the drug on a series of 
patients and to repeat the test on as many 
as possible with soluble iodophthalein. It 
was thought that only in this way could a 
satisfactory comparison of the shadow- 
producing qualities of the two be obtained, 
and at the same time the frequency of side 
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Table I: Side Effects for Entire Series 



Nausea 

Vomiting 

Diarrhea i 
Mild 

Diarrhea 

Moderate 

Diarrhea 

Severe 

Total 1 
Diarrhea 

Burning 

Urination 

Burning 

Throat 

Prioda.v i 

(114 cases) 

32 

(28.1%) 

2 i 

(1.7%) ! 

13 

(11.4%) 

6 

(5.3%) 

(6.1%) 

26 

(22.8%) 

17 

(15%) 

9 

(8%) 

lodophthalein 
(80 cases) j 

36 

(45%) 

(5%) 

( 13 “%) 

(5%) 

8 

(10%) 

(28T%) 




effects on the gastro-intestinal tract be 
studied. Since we were desirous also of 
comparing the efficiency of both drugs in 
single and multiple doses, it was decided 
to use the “intensified technic” described 
earlier. The Priodax was given in doses of 
3.0 gm. and, if multiple doses were needed, 
two additional doses of 1.5 gm. were given, 
lodophthalein was given in doses of 3.5 
gm. for the single dose, and the second and 
third doses were 1.5 gm. each. Patients 
from one surgical and two medical wards 
were chosen for this study. In all subjects 
the procedure of cholecystography was re- 
quested by the clinical staff as part of the 
diagnostic work-up. There were, there- 
fore, no strictly “normals” in the group, 
and the examinations represent a cross 
section of cholecystography as seen in this 
institution. Because of economic and other 
reasons, it was not possible to study every 
patient with “no shadow” on the initial 
examination by the double dose method, 
and for the same reasons the number of 
patients who were given both drugs is 
limited to 46. In view of the constancy of 
the results obtained, however, it is be- 
lieved that this number is sufficient to give 
an accurate comparison. At the time of 
roentgen examination each patient was 
questioned with reference to unpleasant 
effects. 

RESULTS 

Priodax was given to 114 patients and 
lodophthalein to 80. Among these were 46 
who received both drugs. Table I lists 
the side effects in the entire series. It was 
rather surprising to find that 28.1 per cent 
of patients complained of nausea after 
taking Priodax as compared to 45 per cent 
for lodophthalein. Since it is difficult to 
evaluate a subjective complaint such as 


nausea, and since in some of the patients 
the nausea may have been a result of their 
disease, these figures may not be of signifi- 
cance. Vomiting occurred in only two (1.7 
per cent) of the Priodax cases as compared 
with four (5 per cent) for iodophthalein. 
The incidence of diarrhea after Priodax is 
also of some interest, some degree occurring 
in 22.8 per cent of the 114 patients. With 
iodophthalein diarrhea occurred in 28.7 
per cent of SO cases The incidence of 
severe diarrhea (four to ten stools) was 
somewhat greater for iodophthalein, 10 
per cent as compared to 6.1 per cent for 
Priodax. Burning on urination was noted 
by 15 per cent of the patients taking Prio- 
dax, apparently due to the excretion of the 
substance in the urine. Eight per cent 
complained of burning in the throat after 
swallowing the tablets. During the latter 
part of the study we were furnished with 
coated tablets, which eliminated this symp- 
tom. The shadow-producing qualities of 
the drug were not influenced by the coat- 
ing.^ ^ 

A comparison of the shadow densities 
with the two drugs is given in Table IL 


Table II; Shadow Density for Entire Series 



1 No 
Shadow 

Faint 

Shadow 

Moderate 

Sliadow 

Good 

Shadow 

Priodax ’ 

(114 cases) 
lodophtha- 
Iciti 

(80 cases) 

29 

(25.4%) 

■ 16 1 
(20%) 1 

;i 

(2.0%) 

(7.B%) 1 

10 

(8.7%) 

14 

(17.5%) 

72 

(03.3%) 

44 


In interpreting the results, the densi } o 
the gallbladder shadow is listed accorc ii g 
to degree, thus: no shadow, faint sha ow, 
fair shadow', and good shadow'. 1 
examination was to be repeated wi i 

> Coated tablets will not be available for the tiura 
tion of the war. 
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otlier drug, au interval of at least three 
days was allowed to avoid a summation 
effect. In approximately one-half of the 
cases, Priodax preceded iodophtlialein and 
vice versa. The percentage of fair and good 
shadow results is almost identical with tlie 
two drugs, being 71.9 per cent for Priodax 
and 72.5 per cent for iodophtlialein. These 
figures can be considered the normals as 
far as the concentrating response of the 
gallbladder is concerned. There ivas a 
somewhat greater incidence of faint shad- 
ows with iodophtlialein, 7.5 per cent as 
compared to 2.G per cent for Priodax. 

Table III : Side Effects for Comparative Series of 
4{! Cases 

Diarrhea 

No diarrhea with cither Priodax or iodoplillialein 28 

Diarrhea with Irotli 8 

Diarrhea with PriofIa.x, none witli iodoplitiialcin 3 
Diarrhea with iodoplithalciii, none with Priodax 5 

Record incoinpletc 2 

Nausba 

No nausea with cither 25 

Nausea with both 7 

Nausea with Priodax, none with iodophtlialein . . 1 

Nausea with iodoplitiialcin, none with Priodax . . 11 

Record incomplete 2 

Vomiting 

No vomiting with cither Priodax or iodophthalein 41 

Vomiting with both 0 

Vomiting with Priodax, none with iodophtlialein 0 

Vomiting with iodoplithalein, none with Priodax 3 

Record incomplete 2 


Table IV; Shadow Density for Comparative 
Series of 4(1 Cases 

Shadow densities similar with both drugs (41 casesl 


No shadow 11 cases (stones in six) 

Faint shadow 1 case (no stones) 

Fair shadow 5 cases fstones in one) 

Good shadow 24 cases (stones in one) 


Shadow densities dissimilar (5 cases) 

One case faint with Priodax, good with iodophthalein 
One case no shadow with Priodax, taint with iodo- 
phthalein 

Two cases good with Priodax, fair with iodophthalein 
One case good with Priodax, faint with iodophthalein 

The results in the comparative series of 
46 cases are listed in Tables III and IV. 
Table III gives the frequency of side effects 
on the gastro-intestinal tract and Table IV 
the comparison of shadow densities. It 
will be seen that the results were similar in 
41 cases, dissimilar in 5 cases. In 2 of this 
latter group better shadows were obtained 
with iodophthalein, and in 3 better shad- 
ows were produced by Priodax. 

Table V gives the results in the cases in 


Taiii.e V; Results of “Intensified Technic” 
Priodax (10 ca.se.s) 

In 12 cases, no shadow after single dose, no shadow 
after multiple doses 

In 1 case, faint shadow with stones after single dose, 
same after multiple doses 

In 2 cases, no shadow after single dose, faint shadow 
after imiltiple doses 

In 1 case, faint shadow after single dose, fair shadow 
after multiple closes 
Iodophthalein (5 cases) 

In 2 cases, no .shadow after single dose, no shadow 
after multiple doses 

In 1 case, faint shadow after single dose, faint shadow 
after multiple doses 

In 1 case, fair shadow after single dose, good shadow 
after multiple doses 

In 1 case, no shadow after single dose, faint shadow 
after multiple doses 

whicli the intensified technic was used. 
In 16 Priodax cases the use of additional 
drug failed to increase the shadow density 
in 13, while in. 3 a slight increase was ob- 
served. The method was used in 5 iodo- 
phthalein cases, with no change in 3 and 
slight increases in the Other 2. 

DISCUSSION 

As mentioned earlier, it is difficult to 
evaluate the significance of nausea in these 
patients. With iodophthalein a fairly 
high incidence of this symptom might be 
expected in view of the unpleasant taste of 
the drug and the difficulty of masking it 
satisfactorily. We used a powder form, 
dissolving it in water and adding grape 
juice. Our results with Priodax are some- 
what at variance with the reports of others, 
since 28.1 per cent of our series complained 
of nausea. That the drug may not be 
without some effect on the gastro-intesti- 
nal tract when given orally is suggested 
by the experimental work of Modell (6) 
referred to earlier. 

The incidence of vomiting with Priodax 
was only 1.7 per cent. Even with iodo- 
phthalein vomiting occurred in only 4 of 80 
patients (5 per cent), hardly a significant 
figure. Three of these 4 patients had gall- 
bladder shadows of excellent density while 
one showed no shadow. In one case the 
vomiting was extremely troublesome, yet a 
very good gallbladder shadow resulted. 
In the comparative series of 46 patients, 3 
vomited after taking iodophthalein (good 
shadows in all), none after Priodax. It 
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Fig. 1. A. Appearance of the gallbladder fifteen hours after a single dose of iodophthalein, showing good den- 
sity. B. Same patient fifteen hours after a 3-gm. dose of Priodax. The density of the shadow is coniparabel 
to that obtained with iodophthalein. 


appears, therefore, that the incidence of 
vomiting is somewhat higher with iodo- 
phthalein but it does not occur often 
enough to be a disturbing factor and seldom 
interferes with visualization when the gall- 
bladder function is normal. 

We were interested particularly in the 
results with reference to diarrhea. Our 
findings indicate that diarrhea occurs al- 
most as frequently with Priodax as it does 
with iodophthalein (22.8 per cent and 28.7 
per cent, respectively) but that the diar- 
rhea is likely to be a little more severe with 
the latter drug. That Priodax is not en- 
tirely innocuous in this respect is indicated, 
also, in the comparative series, 3 patients 
having diarrhea after Priodax and none 
after iodophthalein. Again, however, diar- 
rhea was slightly more frequent after iodo- 
phthalein (13 cases as compared to 11 for 
Priodax). It is our impression from these 
studies that gastro-intestinal side effects 
are nearly as frequent with Priodax as 
with iodophthalein but that these effects 
rarely influence the end-result with either 
drug. 

The density of the gallbladder shadow 
produced by the two drugs was so similar 
that, in the majority of cases (41 out of 
46), the films were identical (Figs. 1 and 


2) . This is borne out in the complete series. 
While the number of “good” shadows was 
greater for Priodax, the totals of “fair” and 
“good” shadow cases are practically iden- 
tical, 71.2 per cent and 72.5 per cent. 
Since these constitute the normal cases, 
there is no particular advantage for either 
drug. 

The burning on urination noted by some 
patients after taking Priodax was of little 
consequence and it is doubtful if most 
would have noted it if their attention had 
not been directed to it by questioning. 
Burning in the throat was, similarly, not a 
serious complaint and was eliminated b} 
the use of coated tablets. 

The patients from one ward received no 
cleansing enemas or other preparation o 
the bowels prior to roentgenography, 
gas obscured the gallbladder, pitressin vas 
used according to the method described m 
a previous paper (7). This was found to 
be entirely satisfactory. Priodax has t ie 
advantage of palatability. It is certain > 
easier to dispense, being in tablet form- 
Patients were instructed to take the ta ) 
lets with sips of water after a fat-free sup 
per, to avoid eating after this, an ^ 
report to the roentgen-ray department 
tlie specified time the following morning- 
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Fig. 2. A. Gallbladder shadow after a 3-gm. dose of Priodax, The shadow is of good density. B. Same 
patient after a single dose of 3.5 gm. of iodophthalein. Gallbladder density is comparable to that obtained with 
Priodax. 


These simple directions were found to be 
satisfactory with both drugs. 

Although the number of cases in which 
the intensified technic was used is not 
large, especially with iodophthalein, we 
were impressed with the fact that when a 
single dose of the drug failed to produce 
any shadow of the gallbladder, additional 
doses rarely resulted in its demonstration. 
This certainly was true of Priodax and, 
since the comparative series revealed no 
significant difference in the shadow-pro- 
ducing qualities of the two, we believe it is 
equally true of iodophthalein. 

The importance of painstaking technic 
in the making and processing of the roent- 
genograms is particularly stressed. We 
have found the use of a rotating anode 
tube and fractional second exposures (one- 
or two-tenths of a second) extremely help- 
ful in giving clear, sharp shadows with 
sufficient contrast. 

SUMMAR.y AND CONCLUSIONS 

In a series of 46 patients cholecysto- 
graphic examination was done with both 
sochum iodophthalein and a new drug, 
Priodax. No significant differences were 


found in the shadow-producing qualities 
of these two drugs when given in single 
doses of 3.5 and 3.0 gm., respectively. 
The incidence of nausea and vomiting was 
slightly less with Priodax, but diarrhea 
occurred nearly as frequently as with 
iodophthalein, although it tended to be 
less severe. Including the 46 patients, a 
total of 194 examinations were studied in 
148 individuals, 114 receiving Priodax and 
80 iodophthalein. In this larger series the 
results were not appreciably different. 
The figures in Table II suggest that with 
Priodax there will be fewer cases showing 
faint shadows. Priodax has the advantage 
of ease of dispensing and of administering. 

The importance of the technical proce- 
dure in roentgenography is emphasized. 
The use of high milliamperages (200 ma.), 
a rotating anode tube, and short exposure 
times (one- to two-tenths of a second) im- 
proved the diagnostic quality of the roent- 
genograms. Single doses of either drug 
were found to be satisfactory. If faint 
shadows result, the use of an intensified 
technic with repeated smaller doses will 
occasionally produce an intensification of 
the shadow, but this is not necessary as a 
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rule. Providing the technical features of 
the examination are given careful atten- 
tion, we have found that the procedure can 
be simplified. The patient is instructed to 
take the drug after a fat-free supper, to 
avoid eating after this, and to report to the 
department at eight o’clock the next morn- 
ing. If gas obscures the gallbladder, pit- 
ressin is administered and the examination 
concluded. If pitressin is contraindicated, 
a cleansing enema is given but is seldom as 
satisfactory. 

University of Wisconsin Medical School 
Madison, Wis. 
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Cholecystography with Priodax: 

A Report on 600 Examinations^ 

H. W. HEFKE, M.D. 

Milwaukee, Wis. 


R oentgen examination ' of the gall- 
. bladder with tlie aid of tetraiodo- 
phenolphthalein is one of the most valuable 
additions to the diagnosis of gallbladder 
disturbances. Its introduction by Graliam 
and Cole in 1924 marked a major step for- 
ward; and today, tliis test remains the 
most important single diagnostic method 
in this field. Its accuracy, on correlation 
with surgical exploration, has been vari- 
ously reported as between 90 and 98 per 
cent. The possibility of diagnosing ade- 
nomas and tumors of tlie wall of the gall- 
bladder by this method has been noted by 
Kirklin. 

It is generally agreed that intravenous 
administration of tetraiodophenolphthalein, 
although perhaps of greater diagnostic 
accuracy, does not constitute the method 
of choice because of bothersome, and at 
times dangerous, side effects. "V^Tiile in- 
travenous cholecystography is still used 
routinely by some, it has been generally 
abandoned in favor of the oral method. 
In recent years, appropriate technics of 
administration and of radiological examina- 
tion with the latter method have been 
firmly established by Kirklin and others. 

Employment of the double dose method 
has not been widely accepted, primarily 
because of inconvenience to the patient. 
Again, with too dense a concentration of 
dye, small radiolucent stone shadows may 
frequently be obscured. 

The method of repeating the dosage of 
dye immediately following the finding 
of a non-functioning gallbladder without 
stones has, in my opinion, had a more 
evident justification for general use. It 
has been noted that approximately one 
out of four such non-functioning gall- 
bladders has been found to have normal 
function when the same amount of tetra- 


iodophenolphthalein was given on the day 
of the first x-ray examination, and when 
the patient abstained from any fatty food 
for the next twenty-four hours. These false 
non-functioning gallbladders can probably 
best be explained on the basis of faulty 
absorption of dye from the intestinal tract, 
and by diarrhea and other physiological 
factors. In such cases, there is apparently 
no reason to suspect the gallbladder itself 
as the primary seat of disease. 

If one considers the convenience and 
well-being of the patient, tetraiodophenol- 
phthalein leaves much to be desired. There 
are far too many complaints of diarrhea, 
nausea, and vomiting following its use. 
Indeed, vomiting may become particularly 
severe, with consequent loss of contrast 
material and failure of visualization. At 
times, patients complain of the persistenee 
of after-effects and refuse to submit to 
another gallbladder examination. While 
there are always some hysterical or neu- 
rotic patients who tend to exaggerate, there 
can be no question that the examination 
may be very severe in its effects on persons 
who are already weak and exhausted. 

Several attempts have been made to 
find a cholecystographic contrast material 
which would not give rise to the objection- 
able effects of tetraiodophenolphthalein 
and, because of better absorption, might 
produce superior cholecystographic shad- 
ows. Some of these potential dyes have 
proved to be toxic, while others afford but 
poor radiologic contrast. 

In 1940, Dohrn and Diedrich system- 
atically experimented with a large num- 
ber of iodine-bearing compoxmds which 
were capable of being excreted by the 
liver. After eliminating many of these 
compounds because of toxicity or because 
of excretion by the kidneys rather than by 
the liver, they finally selected, as the sub- 
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stance most suitable for their purpose, 
/3- (4-hydroxy-3, 5-diiodophenyl) -a-phenyl- 
propionic acid. This is a white crystalUne 
powder, insoluble in water and having an 
iodine content of 52 per cent. The lethal 
dose in rabbits (according to Junkmann) 
is 2.8 gm. per kilogram orally. Rabbits 
tolerate 1 to 2 gm. per kilogram orally 
without conspicuous phenomena. Mo- 
dell’s findings on the pharmacology of 
this substance are substantially in agree- 
ment. Since the dosage for man is 3.0 
gm., this would seem far removed from 
the experimental danger line of toxicity. 

This substance is excreted with the bile 
in adequate concentration. Junkmann 
notes that about SO per cent of the chemi- 
cal is excreted with the mine during the 
first twenty-four hours after administra- 
tion; while only 3 to 4 per cent of tetra- 
iodophenolphthalein is excreted by the 
urine, most of it being eliminated by way 
of the colon. He has found a similar type 
of excretion in human beings. 

This substance was tested clinically by 
Kleiber, Rating, and by Grunke and 
Finger, all of whom found it remarkably 
well tolerated and free from side actions. 
They observ^ed no toxic effects clinically. 
Good gallbladder shadows were obtained 
even in cases with intestinal complications. 
Some of these investigators consider the 
diagnostic worth of the new medium 
equal to that achieved with the intravenous 
administration of tetraiodophenolphthalein. 

I have used Priodax, as the preparation 
is known in this country, in 600 gall- 
bladder examinations. Administered in 
tablet form, a total of 3.0 gm. of the active 
substance constitutes the usual dose. A 
fat-free supper is eaten at six p.m. No 
preliminary laxative or diet is given. Im- 
mediately after supper, the tablets are 
swallowed, whole or crushed, ■with water 
or fruit juice. The patient is told not to 
chew them because of the unpleasant burn- 
ing and bitter taste. Following this, the 
patient abstains from food (except water or 
fruit juices) until the examination is com- 
pleted the following morning. A cleansing 
enema in the morning is advised. 


The first film is taken approximately 
fifteen hours after administration of the 
Priodax. If this shows gallstones, no 
further x-ray studies are done. If there 
is too much gas overlying the bladder, 
pitressin is given, or a cleansing enema if 
pitressin is contraindicated. Should no 
gallbladder shadow be seen, a larger film 
is taken after another hour. Wfiiere a 
normally functioning gallbladder without 
stones is foimd, 4 ounces of cream are 
given to the patient and another film is 
taken in forty-five minutes. The patient 
should be rotated fairly often in order to re- 
move gas shadows in the colon from tlie 
region of the gallbladder. At times, several 
films are necessary to determine the ab- 
sence or presence of stones. It is most im- 
portant that the films be viewed by the 
radiologist or a technician with adequate 
understanding of the factors involved, 
before the patient is dismissed. Many a 
re-examination can thus be avoided. It 
has been noted that gas and the presence 
of the medium in the colon (leading to con- 
fusing shadows) are not so frequent with 

Priodax as with tetraiodophenolphthalein. 

Comparatively little attention is paid 
to the decrease in size of the gallbladder 
or its complete emptying after the fat meal. 
This change in size and contour is of 
greater diagnostic value for the demon- 
stration of non-opaque stones than for 
emptying function. A second fat-free 
meal is occasionally given in order to 
differentiate between gas shadows an 
stones, rather than to achieve a certain 

degree of emptying. 

Priodax was much better tolerated than 

tetraiodophenolphthalein, the nausea, %oin 
iting, and diarrhea usually associated v i _ ' 
the latter being markedly decreased m 
frequency and severity with the former. 
Only occasional and slight complaints ere 
voiced with respect to nausea and 
ing. About 8 per cent of the paden 
answered affirmatively upon direct qu 
tioning. Only 0.08 per cent 
vomiting. There were one or tn;o io 
stools in 8 per cent of the cases, 
w'ith three or more stools, was presen 
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3 per cent. Several patients had taken 
tetraiodophenolphthalein on previous oc- 
casions and every one of these emphati- 
cally preferred Priodax. 

Three out of 100 male patients com- 
plained of slight burning on urination, a 
finding seldom complained of by females. 
This symptom is explained by the fact 
that more tlian half of the substance is 
excreted by way of tlie kidneys. Urine 
examination in 30 patients showed no 
irritation of the kidneys; no albumin was 
found and casts were absent. The num- 
ber of erythrocytes and leukocytes was 
normal in tliese patients. 

In one patient, contrast filling of a 
hydronephrotic kidney pelvis was observed 
on all films following the administration 
of Priodax. An intravenous pyelogram 
with diodrast subsequently confirmed the 
diagnosis of hydronephrosis of the right 
kidney, with delayed kidney excretion. 
No ill effect in the patient was noted. 

In this series, no instances of iodine 
sensitivity were observed ; nor was there 
any evidence that the oral administration 
of Priodax had exerted harmful effects on 
the health of the patients. 

Of the 600 examinations with Priodax, 
80 per cent showed excellent gallbladder 
shadows; in 8 per cent the contrast was 
less intense but considered normal. A 
poorly functioning gallbladder was diag- 
nosed in 2 per cent ; while in the remaining 
10 per cent, there was failure of visuali- 
zation. Stones were demonstrable in 12 
per cent, being observed in both normal 
and non-functioning gallbladders. 

The question of roentgenologic diagnosis 
of a poorly functioning gallbladder is still 
controversial. In our experience it has 
seemed best either to repeat the examina- 
tion immediately or to re-examine after a 
few weeks of medical regime. Most sur- 
geons believe that cholecystectomy in 
lliese cases is indicated only where there 
is a typical history of biliary colic. 

In a so-called non-functioning gall- 
bladder, the question of absorption must, 
of course, be weighed before the organ is to 
be considered abnormal. Thus, an ob- 


structed pylorus will not allow enough of 
the contrast material to enter the small 
intestine to permit sufficient absorption 
for adequate gallbladder contrast. A con- 
siderable decrease in liver function will 
also result in non-filling even though the 
gallbladder is actually normal. Again, in 
cases of severe heart disease, inadequate 
absorption and poor liver function may 
lead to an erroneous diagnosis of non- 
functioning gallbladder. However, clini- 
cal examination in such cases usually 
points to the inadvisability of administer- 
ing radiopaque agents. 

In 30 of our cases in which the gall- 
bladder was not demonstrable, the 3-gm. 
dose of Priodax was repeated immediately 
in order to check the value of a single 
dose. Only one of these patients showed 
a normal functioning gallbladder following 
re-examination. This is in marked con- 
trast to our experience with tetraiodo- 
phenolphthalein, with one out of four 
patients showing normal function at a 
24-hour re-examination. At present, the 
single 3-gm. dose of Priodax is considered 
satisfactory in cases of non-functioning 
gallbladder. A second dose is administered 
only exceptionally, particularly where there 
is some question of poor function, with or 
without stones. 

Thus far, surgery has been carried out 
in 60 cases of this series. In all cases where 
stones were demonstrable radiologically, 
they were found at operation. Stones were 
also found in one patient where the roent- 
gen diagnosis of normal functioning 
gallbladder without stones had been made. 
In one case diagnosed as non-functioning 
gallbladder, surgery revealed normal func- 
tion. The percentage of accuracy in this 
small series of surgical checks was 96.7 
per cent, comparing favorably with the 
surgical follow-up findings after the ad- 
ministration of tetraiodophenolphthalein. 

CONCLUSIONS 

Priodax is a reliable contrast material 
for cholecystography. No evidence of 
harmful effects was observed in 600 cases. 
Nausea, vomiting, and diarrhea are con- 
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siderably less than with tetraiodophenol- 
phthalein. Diagnostic accuracy is as great 
as that achieved with tetraiodophenol- 
phthaiein, and in some respects (par- 
ticularly in cases of non-functioning gall- 
bladder) Priodax seems to be more re- 
liable. 

Note; The clinical trial of Priodax was made 
possible by the Schering Corporation, Bloomfield, 
N. J., which furnished the contrast material for 
this stud5^ 

Milwaukee Hospital 
Milwaukee, Wis. 
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Figs. 2 and 3. Case I ; The anterior-posterior view (left), made after air injection of the knee joint, shows the 
abnormal collection of air overlying the medial surface of the knee. The lateral view (right) shows the cyst filled 
with air. The multiloculated character is obvious. The air-filled stalk of communication with the knee joint is 
not so clearly demonstrated as in Figure 4. 


lateral aspect of the semimembranosus ten- 
don. This cyst must be differentiated from 
a number of other entities, including li- 
poma, hyperplastic bursitis, fibrosarcoma, 
angioma, and arteriovenous aneurysm. 

The purpose of this report is again to call 
attention to the method of pneumographic 
diagnosis. In many patients who are sus- 
pected of having a popliteal cyst a definite 
diagnosis can be made by pneumograms of 
the knee joint. Plain soft-tissue roent- 
genograms will usually show the abnormal 
swelling but will not demonstrate its com- 
munication with the joint (Fig. 1). 

The two cases to be reported here ^vere 
satisfactorily diagnosed by the following 
method. 

The skin over the anterior aspect of the 
knee is prepared in tlie usual aseptic man- 
ner. A two-way stopcock is attached to a 
No. IS or 20 needle and syringe in such a 
manner that air filtered through a sterile 
sponge can be drawn into the syringe. 
The tip of the needle is then introduced into 


the knee joint on its anteromedial aspect. 
Sufficient air to fill the joint can be in- 
jected with safety. After the injection, 
the needle is withdrawn and an elastic cloth 
bandage is applied to the lower third of 
the thigh and the knee, compressing the 
quadriceps pouch. This produces an even 
distribution of the air, which should enter 
any cyst communicating with the^ joint, 
unless the point of communication is 
blocked. Roentgenograms with soft-tissue 
exposure are then made (Figs. 2, 3, and 4). 
If the films fail to show air in the popliteal 
swelling, then aspiration of the cyst shou 
allow the air to replace the gelatinous ma- 
terial. 

The treatment, as advocated by^Bakcr 
(4) and improved by Haggart (7) an 
Wilson et al. (8), is palliative or surgical- 
If the cyst is small and symptoms 
been mild, a tight binder with pressure 
pad directly over the mass is said to mm 
mize the possibility of a recurrence o 
swelling. If the cyst has become large an 
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painful, impinges upon the tibial nerve, 
causes edema of tlie leg by obstructing 
venous return, interferes with the arterial 
flow, or hinders normal motion of the knee, 
then surgical removal is advisable. In- 
jection of a sclerosing material into any 
cyst or popliteal swelling is contraindicated 
because of tlie potential danger of injuring 
the knee joint. 


CASE REPORTS 

Case I; G. 13., a 2,S-ycar-okl wliile female, was 
seen in consultation in regard to intermittent 
swelling over the posterior aspect of the left knee, 
of eighteen months’ duration. Examination showed 
a slight increase of joint fluid without tenderness. 
Motion was present from 180“ to 4.5°. On the 
posterior surface of the knee there was a soft, non- 
tender, fluctuant mass, 3X4 cm., in the mid-line 
just inferior to the popliteal skin creases. Ballotte- 
ment of the patella produced a palpable fluid wave 
in this mass. There was no increase in skin tem- 
perature or bruit. 

Roentgenograms made after injection of air into 
the knee joint showed the mass to be a large, multi- 
loculated cyst (Figs. 2 and 3). 

Operation was advised but was refused. 

Case II; E. R., a 4-year-old boy, was seen be- 
cause of recurrent swelling over the posterior aspect 
of either knee, of eight months’ duration. These 
swellings, which were asymptomatic, varied in size. 
During the two months prior to hospital entr>% 
the mass on the left knee had disappeared com- 
pletely, but the one on the right had remained about 
the same size. Examination showed a soft, fluc- 
tuant, non-tender, cystic mass, 2 cm. in diameter, 
on the posterior aspect of the right knee overlying 
the tendon of the semimembranosus muscle and 
inferior to the popliteal skin creases. On e.xtension 
of the knee, the swelling became tense and moved 
with the medial gastrocnemius tendon. The over- 
lying skin appeared normal. The left knee showed 
no abnormality. 

Thirty c.c. of filtered air were injected into the 
right knee joint by the method described above. 
Roentgenograms showed the synovial space to be 
well formed. There was an abnormal collection 
of air in the popliteal region, in what appeared to 
be a localized cyst communicating with the joint 
by a slender stalk (Fig. 4). On aspiration of the 
^^yst, gelatinous material and air were obtained. 

At operation the cyst was found to lie under- 
neath the popliteus muscle and along the gastroc- 
nemius tendon, to which it was adherent. The 
cyst was freed from the tendon and on reflection 
of the popliteus muscle was found to connect di- 
rectly with the knee joint by a long slender pedicle, 
which was dissected into the knee joint and severed 
at that level. 



Fig. 4. Case II ; Lateral view shou'ing the cyst filled 
with air. The abnormal collection of air in the 
popliteal space can be seen to communicate directly 
with the posterior joint by the thin stalk. 


DISCUSSION 

Pneumograms of the knee joint are in- 
dicated in all cases of abnormal popliteal 
swellings where cysts communicating with 
the joint are suspected. 

During operation for the removal of a 
popliteal cyst or herniation, any pedicle 
which is demonstrated should be followed 
into the knee joint and severed through its 
intra-articular portion. A complete clo- 
sure of the capsule should be carried out. 
If this is done, the possibility of recurrence 
should be minimized. 

Duke University School of Medicine 
Durham. N. C. 
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Low-Voltage Contact Irradiation Therapy: Further Experience^ 

LOWELL S. COIN, M.D. 

Los Angeles, Calif. 


I N A PREVIOUS communication (1) the 
basic principles of contact irradiation 
tlierapy were indicated, with an outline 
of possible uses for tliis particular method 
of treatment. After a lapse of nearly five 
years, during which period contact ther- 
apy has been constantly employed, it may 
be useful to review briefly these basic 
principles and to enumerate the pathologi- 


(2) a consequent absorption of a large 
amount of energy in the first few centi- 
meters of tissue. These conditions are 
met by the apparatus which we have 
employed, tlie Philips Metalix contact 
tlierapy unit, operating at 50 kv. constant 
potential, 2 ma. of current, and an anode 
surface distance of about 2.0 cm. The 
filtration varies from none at all to 2.5 


Table I ; Percentage Depth Dose (HjO) 

Voltage, 50 kv. (constant potential). Current, 2 nia. Field, 2.5 cm.. 


Distance 

Filter 

Depth Dose 

0.0 Cm. 

1.0 Cm. 

2.0Cm. 

3.0 Cm. 

2.0 cm. 

0.0 

100% 

22% 


3.5% 

2.2 cm. 

1.0 mm. Al 

100% 

33% 


6.5% 

2.2 cm. 

2.6 mm. Al 

100% 

37% 


8.4% 

4.0 cm. 

0.0 

100% 

30% 

13% 

6.9% 

4.2 cm. 

1.0 mm. Al 

100% 

45% 

25% 

13.5% 

4.2 cm. 

2.5 mm. Al 

100% 

51% 

30% 

18.0% 


Table II : Intensity of Radiation 


Voltage, 50 kv. (constant potential). Current, 2 ma. Field, 2.5 cm. 


Distance 

Filter 

Intensity in Air ! 

r per minute j 

Back-Scatter 

Half-Value Layer 

2.0 cm. 

0.0 

7,400 

6.0% 

0.2 mm. Al 

2.2 cm. 

1.0 mm. Al 

1,278 

9.0% 

1 . 0 mm. Al 

2.2 cm. 

2.6 mm. Al 

506 

10.5% 

1 . 4 mm. Al 

4.0 cm. 

0.0 

1,850 

6.5% 

0.2 mm. Al 

4.2 cm. 

1 . 0 mm. Al 

350 1 

10.0% 

1.0 mm. Al 

4.2 cm. 

2.5 mm. Al 

139 i 

12.0% 

1 . 4 mm. Al 


cal conditions in which it has been found 
most useful, together with the results ob- 
tained. 

It is doubtful that the effect of radiant 
energy depends on its wave length. It 
seems likely (particularly in the fight of 
the experience herein set forth) that it 
depends upon the total energy absorbed 
per cubie eentimeter of tissue and the 
time spaeing of the doses or the fractiona- 
tion of the total energy. 

The essential conditions to be fulfilled 
are: (1) a short distance between the 
surface and the source of the radiation and 


mm. Al, with 1.0 mm. A1 being most 
frequently used. The percentage depth 
dose and the intensity of the radiation are 
shown in Tables I and II. 

The tube used is constructed with a 
metal sheath, is rayproof and shockproof, 
and has a high-tension connection only to 
the anode, the cathode side being grounded. 
It is cooled by an air blower. It is cylin- 
drical in shape and measures 23.7 inches in 
length, with a diameter at its distal end 
of 1.18 inches. It is, therefore, easily 
introduced into body cavities and into 
surgical incisions. The radiation emerges 
axially, passing through a glass window 


' Accepted for publication in July 1943. 
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and a protective cap of a plastic material 
having a total inherent filter value of 0.2 
mm. Al. The anode-suirface distance is 
18 mm. The tube is used for the most 
part with a rubber covering, which adds 
2.0 mm. to the distance, and if filters are 
employed the total anode-surface distance 
becomes 22 mm. From this extremely 
short anode-sinface distance there result 
an extraordinarily high r-per-minute afflux 
and a spatial distribution of the radiation 
closely resembling that of radium. Because 
of the low voltage employed, the radiation 
is of long wave length, the quality being 
represented by a half-value layer in 
aluminum of 0.2 mm. if no added filter is 
employed, and 1.0 mm. if 1.0 mm. Al is 
added. Additional filtration does not re- 
sult in marked hardening, 2.5 mm. Al 
added producing a half-value layer in 
aluminum of 1.4 mm. With this filtra- 
tion the beam becomes practically homo- 
geneous and cannot be further hardened. 

The technical factors regularly em- 
ployed are 50 kv. constant potential and 2 
ma. current. The radiation may be 
filtered by 1.0 or 2.5 mm. aluminum and 
the anode-surface distance may be varied 
somewhat. The distance with no filter 
is 18 mm. and the radiation intensity is 
7,420 r per minute. Note that the filter 
thickness is 2.0 mm.; it is the equivalent 
value in aluminum that is expressed as 1 
mm. With 2.5 mm. Al the r output de- 
creases to 506 r per minute. Localizing 
cylinders are supplied, and one of these 
has a metal cuff which serves to increase 
the anode-surface distance to 42 mm. At 
tliis distance the r afflux becomes 350 r per 
minute wdth an equivalent filtration value 
of 1.0 ram. Al and 139 r per minute with 
2.5 mm. Al. These localizing cylinders 
are placed over the area to be treated — one 
being chosen of such size that the lesion 
fits within tlie opening — and the tube is in- 
troduced into the cylinder. These cylin- 
ders may be sterilized and introduced into 
body cavities and through surgical wounds. 
The tube may be used in its support on tlie 
unit or it may be held with impunity in 
the operator’s hand. Greater distances 


than 42 mm. may be employed, of course, 
after the r at the surface have been meas- 
ured. In fields above 5 cm. in diameter, 
however, the distribution of the radiation 
becomes very uneven at the edges, and such 
fields must be marked off rather carefully. 

It may be stated as axiomatic that suc- 
cessful radiation therapy contemplates a 
maximum of damage to the tumor cells 
and a minimum injury to the surrounding 
normal structures. The combination of 
soft radiation and an extremely short anode- 
surface distance which obtains in contact 
therapy permits close approximation to 
this ideal, since in general the tumor tissue 
is in contact with the source of radiation 
while the adjacent tissues are protected 
by the laws of geometry. A glance at the 
depth dose table (Table I) and the figures 
for back-scatter (Table II) will make this 
point clear. With no added filter and with 
atotal anode-surface distance of 20 mm., tlie 
depth dose at 2 cm. is only 7.8 per cent and 
the back-scatter at the surface is 6 per cent. 
With 2.5 mm. Al added filter (tlie heaviest 
filter employed) and at an anode-surface 
distance of 42 mm. (generally speaking, the 
maximum distance), the depth dose at 2 
cm. is 30 per cent and the back-scatter at 
the surface is 12 per cent. Safeguarded by 
these factors, the patient may be given un- 
usually large total doses of radiation with 
impunity. 

It will be noted that extremely large 
doses of irradiation have been employed in 
many of the cases described . It is extremely 
important to realize that tliese doses can- 
not be reproduced with impunity using con- 
ventional loiv- voltage therapy. Indeed, 
it is quite likely that we are dealing here 
with a different value for the roentgen. 
Certainly, just as gamma roentgens can- 
not be added to the computed dose ot 
high-voltage roentgen therapy, the doses 
herein described cannot be considered as 
identical with like doses in roentgens v Jon 
other types of roentgen tlierapy are cm 

ployed. . . . , 

A practical indication of this is in 
reactions which occur. In genera , ‘ 
may be said that the reactions appt^* 
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somewhat earlier than w’itli conventional 
therapy; that they are less painful than 
tlie usual reactions; and that an exudative 
epidemiitis characterizes tlie reactions fol- 
lowing the larger total doses. Changes in 
die tumor are coinmonl)^ noted before the 
end of the treatment series. The total 
dose must be determined by the beliavior 
of the tumor rather than by a fixed plan 
of treatment, but in any case one should 
endeavor to administer 3,000 to 4,000 r 
to the tumor base. The cosmetic results 
are ver}* satisfactor}'. 

One must remember, also, that the very 
factor which permits the administration 
of such relatively large doses of radiation, 
i.e., the extremely low deptli dose, pre- 
vents the successful use of contact ther- 
ap}' in the treatment of deep-seated lesions. 
The surgeon, obser\dng the excellent re- 
sults obtained in suitable cases, ^viU fre- 
quently suggest tlie application of the 
method to carcinoma of the prostate, or 
to treatment of parametrial fields in cervi- 
cal or uterine carcinoma. Contact ther- 
apy has no place whatever in the treatment 
of these or similar conditions and it should 
never be employed. 

The ensuing discussion will ser\’e to 
indicate the type of lesion which has been 
found most suitable for treatment, the 
technic employed, and the results. 

PAPILLOMA 

Twenty patients with papillomata were 
treated: of these were on the feet and 

toes; some were multiple. The number 
of treatments varied from one to four, 
elapsed time from one to thirty-eight days, 
and the dose (measured in air in aU doses 
given) from 1,146 to 3,428 r. Most pa- 
tients received doses in the neighborhood 
of 2,500 r. There was no particular 
reason for the rather ivide variation in 
time and dosage. At present three doses 
of 800 to 1,000 r are given in a period of 
eight to ten days. The filtration was 1.0 
mm. A1 in all cases. Nineteen of the pa- 
tients were cmed and one reported im- 
provement but failed to return for more 
treatment. 


KER.ATOSES 

Twelve cases of keratosis were treated, 
of which 10 were cured and 2 were un- 
improved. One of the 2 unimproved 
cases had the largest dose (5,112 r in six- 
teen days) given. All of the others had 
doses of approximately 2,500 r, and the 
elapsed time (which ranged between three 
and sixteen days) averaged five days. 
The filtration was 1.0 mm. A1 in all cases 
except 2, in which no filter was used. 

KELOIDS 

Only a small percentage of keloids vdll 
be suitable for contact therapy, namely, 
those which are less than 3 cm. in their 
greatest diameter. Ver}’’ thick keloids, 
regardless of size, had better be treated 
with higher-voltage radiation, since the 
depth doses obtained in contact therapy 
are verj’’ low. Nine patients were treated. 
One of these received 402 r immediately 
after excision of a keloid as a prophylactic 
measure, and the result is impossible to 
evaluate. In the other 8 cases the filtra- 
tion was 1.0 mm. Al in 5 cases, 2.5 mm. A1 
in 2 cases, and none in one case. The 
presence or thickness of a filter seemed to 
make little or no difference in the result 
obtained. The dose was from 1,518 to 
3,438 r (3 cases) and the number of treat- 
ments ranged from tluee to nine. Five 
cases were cured and 3 sufficiently im- 
proved to satisfy the patient. 

HEMANGIOMA 

All of the hemangiomata treated w^ere 
the small superficial tumors so common 
in babies. None was of the cavernous 
type, which requires quite different treat- 
ment. The best results are obtained in 
those lesions wffiich blanch easily under 
pressure. These patients are commonly 
treated with radium, but the simplicity, 
ease of application, and brief time required 
for treatment make contact therapy the 
method of choice. 

■UTien we first began to treat hemangio- 
mata by contact therapy, we gave rather 
large doses, as high as 3,500 r over a period 
of two weeks. The results were satis- 
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factory, but fairly sharp reactions occurred, 
with crusting, and oiu- present method is 
to use much smaller doses, 800 to 1,000 r 
given over a period of three months. Cos- 
metic results are better and no appreciable 
reactions are observed. Forty-one pa- 
tients were treated (some of them had 
multiple hemangiomata) with eomplete 
disappearance of the lesion in 39. The 
lesions were located on the face, scalp, 
lips, abdomen, vulva, buttocks, toes, and 
eyelids. One case serv'-es so well to il- 
lustrate the value of the method that it is 
worth while to describe it in detail. 

A baby, three months old, had never 
been able to open its right eye because of a 
bulky hemangioma on the conjunctival 
surface of the upper lid. Under chloro- 
form anesthesia the lid was everted and 
744 r, half -value layer 1.0 mm. A1 (1.0 
mm. A1 filtration), was administered. 
One month later the child could open the 
eye and it was possible to evert the lid 
without anesthesia. At that time 500 r 
(quality as above) were given and the 
tumor has entirely disappeared. One can 
easily understand the difiiculty of treat- 
ing this lesion with radium. 

In the 41 cases reported the munber of 
treatments varied from one to six. In 2 
cases no filter was employed, but 1.0 mm. 
A1 was used in all others. The elapsed 
time was from one to eighty days and the 
dose ranged between 572 and 3,448 r. 
At present we give 250 r per dose, repeat- 
ing it three or four times in three months. 

VAGINAL CARCINOMA 

In vaginal carcinoma our experience 
has been uniformly bad, probably because 
the lesion is not so superficial as it appears 
to be, but infiltrates so deeply that an 
adequate dose cannot be delivered at the 
base of the tumor. All of our patients 
are dead, and we observ’^ed no improve- 
ment after contaet irradiation. 

CARCINOMA OF THE BLADDER 

Some of the cases of carcinoma of the 
bladder here mentioned have been reported 
elsewhere (2), but since one of the most 


useful fields of applieation of contact ther- 
apy is in the treatment of this disease, it 
seems worth while to include them in this 
report. Twenty-four cases were treated 
prior to Jan. 1, 1943. Our first 3 cases 
were treated after marsupialization of the 
bladder, and these received from ten to 
twelve treatments each. All others have 
been treated by reopening the bladder 
for each application of contact therapy. 
Two patients received one treatment, 1 had 
four treatments, 6 were treated three times, 
and the others twiee. Both infiltrating 
and papillary tumors were treated, the 
criterion being a tumor less than 3.0 cm. 
in diameter and without demonstrable 
metastases. Of the 24 patients included 
in this report, 5 are dead of causes other 
than carcinoma. Autopsies were done 
on 4 of these, and no evidence of cancer 
was found. Three have died of cancer, 
and 16 are living without evidence of malig- 
nant growth. In every case a filter of 
1.0 mm. A1 was employed. The dose 
ranged from 5,730 to 30,672 r. It is now 
fairly well standardized at 10,000 r given 
in two treatments, with seven or eight 
days intervening. 

EPITHELIOMA OF THE LIP 

The accessibility of the lesion and ease 
of application of the treatment make con- 
tact therapy the ideal method in tlie treat- 
ment of those hp cancers which involve 
the vermilion border and have not deeply 
infiltrated the muscular tissues. Bulky, 
infiltrating tumors are best treated with 
intramural radium and high-voltage tlier- 
apy. Nineteen cases are here reported, all 
squamous-cell epithelioma of the lower 
lip. One patient had regional lymph node 
involvement, and the nodes ivere treate 
mth high-voltage radiation. The smalles 
dose given was 4,472 r; the largesM^s 
8,022 r. Most cases received about 5,50 
r. The treatment time was from eight to 
seventeen days. A thin piece of lead o 
should be placed behind the lip and he 
away from the gingpval tissue by a cot on 
dental roll, thus avoiding a painful re- 
action on the gums. Of the 19 patien s. 
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treated, 1 is dead, 1 is living but with 
a local recurrence, and 17 are living with- 
out evidence of cancer for periods of from 
one to five years. 

intra-orjVL cancer 

Because intra-oral cancer is a rather 
broad generic term including several ma- 
lignant tumors (which beliave somewhat 
differently in their response to irradiation), 
and because nearly all of tlie 21 patients 
in this group had high-voltage therapy 
and radium needle or radon seed implan- 
tation, it seems impossible to evaluate the 
role of contact therapy. The interior 
of the moutli is accessible, and certainly 
it would seem tliat the application of 5,000 
to 6,000 r of radiant energy directly to 
the tumor would increase the likeliliood 
of cure. It is our impression that it has 
done so. 

EPITHELIOMA OF THE SKIN 

As one would expect, cutaneous epithe- 
lioma is most amenable to contact ther- 
apy. These lesions are, of course, cured 
by other types of therapy, but the brief 
treatment times and the simplicity of ap- 
plication, combined with the excellent 
results obtained, commend the method to 
the busy therapist. 

Fifty-seven cases were treated with 3 
recurrences and a single death from metas- 
tases. Fifty-three patients have clinical 


cures over periods of from one to five years. 
The number of treatments varied from 
one to ten, but nearly all cases received 
three, four, or five treatments. The filtra- 
tion was none (1 case), 1.0 mm. A1 (53 
cases), and 2.5 mm. A1 (3 cases). The use 
of a filter of 1.0 mm. A1 (half-value layer 

1.0 mm. Al) is economical, and the results 
seem no different. Dosage was from 

3.000 to 9,000 r, most patients receiving 
about 5,500 r. The elapsed time was one 
to sixteen days, ten days being the total 
time most commonly employed. 

CONCLUSIONS 

1. Contact radiation therapy is a 
method of great usefulness in a compara- 
tively limited group of cases. 

2. Large doses may be given safely 
because of the geometrical laws protecting 
underlying tissues. 

3. These large doses must not be given 
with other types of roentgen therapy, 
and the doses in roentgens here stated 
are to be applied only to contact therapy. 

1930Wilshire Blvd. 

Los Angeles, Calif. 
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Treatment of Osteogenic Sarcoma with 

Preoperative Roentgen Radiation in Large Doses' 

ROBERT F. McNATTIN, M.D. 

Chicago, III. 


T he treatmekt of osteogenic sarcoma 
has been very unsatisfactory even 
in the hands of the most qualified. In 
many of the best clinics in the country 
the treatment of choice has been, and still 
is, early surgery. The results have been 
poor and many studies of the problem 
have been carried out to see if improved 
methods could not be found. 

In 1931, the author, while a fellow in 
Memorial Hospital, New York, studied 
112 cases of osteogenic sarcoma covering 
the period from 1919 to 1931. These 
cases were treated in a variety of ways and 
it was hoped that the study would reveal 
that method which was yielding the best 
results. No such method was found. 
Roentgen radiation alone, however, had 
not been tried as the treatment of choice. 
When it was used, the amount was too 
small for therapeutic effect. This prob- 
ably was based on the feeling that delay 
was contraindicated so that time was not 
allowed for a suflScient dose and for the 
radiation effect to become established- 
Ferguson (1) reviewed 400 cases in the 
Registry of Bone Sarcoma of the American 
College of Surgeons and reported that 
early surgery gave the poorest results. 
He also found that radiation alone did 
not effect a single cure. 

Higinbotham and Coley (2) conclude 
that in some patients, notably adults with 
radioresistant tumors, immediate amputa- 
tion is the treatment of choice. They also 
state that some osteogenic sarcomas are 
somewhat radiosensitive and that these 
should be treated by carefully planned 
preoperative irradiation followed by sur- 
gery. 


The series to be recorded is not large, 
but we feel that the consistently good re- 
sults following the method used justify 
a preliminary report at this time. 

The method of treatment consists in a 
long protracted series of high-voltage 
x-ray treatments using 200 kv.p., 0.5 mm. 
copper -b 1.0 mm. aluminum filter, H.V.L. 
0.9 mm. copper, S.T.D. 60 to 70 cm. 
Multiple ports over the lesions are treated, 
one port daily, with 250 to 300 r measured 
in air. Sixty to one hundred and forty 
treatments are given. Amputation is done 
when the first signs of radiation necrosis are 
noted. 

CASE REPORTS 

Case 1: D. T., age 11, was referred for x-raj' 
therapy in May 1936. The diagnosis was osteo- 
chondrosarcoma of the right tibia. Seventy-seven 
high-voltage x-ray treatments were given from June 
2, 1936, to Sept. 24, 1937. Amputation was per- 
formed Oct. 18, 1937. The patient is well and active 
at the present time, going to high school, si.v and a 
half }'ears after the initial diagnosis. 

Case 2 : T. G., a chef, age 37, was first seen in 
September 1936, with a history of having been under 
a physician's care for neuritis of the right shoulder 
for six months. No roentgenogram had been taken. 
Roentgen examination on admittance showed an 
osteogenic sarcoma of the upper third of the hu- 
merus. The patient refused surgery and was 
referred for x-ray therapy. He received 129 .x-ray 
treatments from Oct. 2, 1936, to Oct. 15, 1937. A 
small area of necrosis developed in October 193/- 
This process could not be checked and finally, in June 
1938, Dr. J. J. Callahan did a shoulder girdle ampu- 
tation. Microscopic examination showed an osteo- 
blastic sarcoma of the humerus infiltrating the 
scapula, with myxomatous degeneration. ^ Thus, 
even with the large amount of radiation given m 
this case there still remained viable tumor cells. 
This patient is living and well today, in active busi- 
ness, seven years after the onset of symptoms. 

Case 3 : E. K., age 13, was first seen in December 
1936. A diagnosis of osteogenic sarcoma of the 
upper half of the ulna had been made by rocntgciio^ 
grams and biopsy elsewhere, and 4 low-voltagc 
treatments to the shoulder and 4 to the forearm naf 


» From the Department of Therapeutic Radiology, 
ook County Hospital. Chicago, 111. Presented before 
le Radiological Society of North America at the 
'wenty-eighth Annual Meeting, Chicago, III., Nov. 30- 
)ec. 4. 1942. 
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been given. The patient was not seen again until 
June 21, 1937. In the meantime he had received 
several injections of scrum at a clinic in Detroit. 
From June 21, 1937, to July 15, 1938, he received 82 
high-voltage treatments. A mid-humeral amputa- 
tion was done July 22, 1938. Microscopic study 
of the surgical specimen showed a fibrochondro- 
sarcoina. When last seen, in hlay 1942, the patient 
was objectively in good health, working every day, 
and had recently been married. Films of the chest 
show a slowly growing metastatic process in the 
right lung. 

Case 4: R. H., age 15, had an osteogenic sar- 
coma of the distal portion of the right femur with a 
pathological fracture. He received GO high-voltage 
x-ray treatments to the involved area from Feb. 13, 
1937, to Jan. 28, 1938. A right hip disarticulation 
was done April 30, 1938. When last seen, in Maj' 
1942, the patient was getting around, \vell and 
happy. He had no evidence of metastasis. 

Case 5: H. M., age 2G, was first seen at the 
University of Michigan, where a roentgenographic 
diagnosis of osteogenic sarcoma of the distal end of 
the right femur was made and bioiisj', to be followed 
by immediate surgeiA% w'as recommended. She 
received 137 high-voltage x-ray treatments from 
Nov. 30, 1939, to July 13, 1940. Hip joint dis- 
articulation was done Sept. 8, 1941. The patient 
is living and well and has shown no evidence of 
metastases to date. 

Case 6: A. J., age 40, received 90 x-ray treat- 
ments from May 23, 1940, to Nov. 1, 1940, for an 
osteogenic sarcoma of the upper portion of the left 
tibia. Mid-thigh amputation was performed on 
Sept. 8, 1941, sixteen months after the patient was 
first seen. He is in excellent health at the present 
time. 

We have at present two cases under 
treatment. 

Case 7 : J. M., age 43, has an osteogenic sarcoma 
of the acromion process of the left scapula. He 
was first seen on June 4, 1941, since which time he 
has received 57 high-voltage x-ray treatments. A 
necrosis developed, which is now healing nicely. 
The patient is in excellent health and has no evidence 
of metastasis. 

Case 8: Dr. A. O., age 31, has an osteogenic 
sarcoma of the middle third of the right femur. He 
has had 140 high-voltage x-ray treatments from 
March 6, 1942, to the present time. As of this date. 
May 10, 1943, a small area of necrosis has developed 
near the site of the lesion. There is no evidence of 
metastasis.^ 

CONCLUSIONS 

Based upon the clinical experience of 
p ast twelve years and the results ob- 
Rip joint disarticulation was performed May 24, 


tained in this series of cases, our present 
tlioughts concerning the treatment of 
osteogenic sarcoma may be summed up as 
follows ; 

1. Osteogenic sarcoma cannot be con- 
trolled entirely by radiation alone or by 
surgery, but surgery following heavy ir- 
radiation gives the best prognosis. 

2. All osteogenic sarcomas should be 
considered radioresistant and treated with 
a long protracted course of irradiation. 
The response of the lesion should be 
watched by serial roentgenograms, and if 
recession of the tumor occurs, indicating 
a radiosensitive lesion, the total amount of 
radiation may be scaled down so that 
subsequent amputation may perhaps be 
avoided. Otherwise irradiation should be 
continued, well beyond the point usually 
considered as a tissue tolerance dose. 
Surgery should be withheld until the 
first evidence of radiation necrosis appears, 
but not delayed beyond this point, as 
secondary infection occurs, which handi- 
caps the surgeon. 

3. Osteogenic sarcoma of bones other 
than those of the extremities should be 
treated more conservatively, as severe 
radiation necrosis can become sympto- 
matically as disabling as the primary disease. 

4. The delay of amputation involved 
in the prolonged series of x-ray treatments 
does not increase the likelihood of distant 
metastases. If metastasis is manifest 
within six months after the beginning of 
therapy, the process had occurred before 
any treatment was administered. 

5. Biopsy is contraindicated in all in- 
stances. Usually the roentgenogram is 
diagnostic. If the serology is negative 
and there is any question, x-ray therapy 
may be employed as a therapeutic test. 

Department of Radiology 

Cook County Hospital, Chicago, 111. 
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DISCUSSION 

James J. Callahan, M.D. (Chicago, 111.): My 
interest in this subject dates back a number of years, 
as we have had the good fortune, or misfortune, of 
seeing many osteogenic sarcomas. In as large a 
fracture ward as we have at the Cook County 
Hospital, Dr. William R. Cubbins, Dr. Carlo 
Scuderi, and I have an opportunity to see and 
treat these tumors. 

We became interested after folloiving the usually 
accepted routine of biopsy, amputation, and radia- 
tion, but I do not remember any patients treated 
in this manner who are still alive. In one case 
where biopsy was performed there was a question of 
diagnosis, but by the time the biopsy diagnosis was 
returned, another roentgenogram of the involved 
limb showed the process to have extended three- 
fourths of an inch in comparison with the previous 
films. A disarticulation of the limb was done, with a 
ligature at the common iliac, and many nodes were 
found to be present. These were removed and 
sectioned, and a definite diagnosis of sarcoma was 
made. This patient lived one year. Another 
patient receiving the same form of treatment was a 
man 33 years of age, with a questionable tumor 
above a recent fracture. Biopsy proved this to be a 
sarcoma. A disarticulation of the shoulder was 
performed, followed by roentgen irradiation, and the 
patient expired within a year. These are just two 
of the many poor results that we experienced with 
the recognized treatment. 

Not being satisfied with our results, we consulted 
with Dr. Robert McNattin. In the past seven 
years we have referred all of our malignant cases to 
the therapy department, where after careful x-ray 
study they were treated with massive doses of x- 
radiation, followed by amputation. At the present 
time I do not know of any patient so treated who 
has died. Yet all those in whom biopsy was per- 
formed, followed b}^ intensive radiation, are dead. 

There are a few points that I think are essential in 
the care and treatment of osteogenic sarcoma. 
First, the diagnosis. Many times, as Doctor 


McNattin has brought out, it is impossible to state 
definitely that this or that lesion is a sarcoma. If, 
however, after a period of treatment the case fails to 
respond, it is not too late to perform a biopsy. 
Second, in patients where an amputation or dis- 
articulation is anticipated, one must be very careful 
that the skin is not injured, so that secondarj' 
infection occurs. Tliis definitely handicaps tlie 
sm-geon and requires a wider excision tlian is 
normally necessar}^ In one case in which I dis- 
articulated a shoulder, it was necessary to excise the 
area where therapy had caused necrosis. The 
approximation of the skin at closure failed by about 
2 in., so that counter-incisions were necessary^. In 
spite of the deep irradiation, the skin healed after a 
protracted period of time. 

From my point of view, which is that of a surgeon, 
I believe that preoperative roentgen irradiation 
followed by amputation is without doubt the best 
treatment in our hands, and until a better method 
is devised, I shall continue to treat osteogenic 
sarcomas in this manner. 

John T, Murphy, M.D. (Toledo, Ohio) : I cannot 
let this paper go unchallenged. There is no such 
thing as a positive diagnosis of a malignant bone 
tumor with the x-ray. Certain osteogenic tumors 
will be cured by amputation alone. These are in 
the minority, but they will be cured. I have no 
objection to Doctor McNattin’s method of treat- 
ment. I have used it myself. But it is to be bonic 
in mind that the life history of a true osteogenic 
sarcoma is only about nine months after its dis- 
covery, so that with this method the patient will be 
dead before treatment is completed. 

Doctor McNattin {closing): I believe tliat the 
diagnosis of osteogenic sarcoma can be made 
roentgenographically and, on the basis of sucli a 
diagnosis, should be treated radiologically, um’ 
subsequent surgery when indicated. I am strong!)' 
against surgical biopsy of bone tumors. If there is 
any biopsy done of any tumor, 1 would use an 
aspiration or needle plug biopsy. 



Theories on the Effectiveness of Roentgen 

Therapy in Inflammatory Conditions^ 

J. BORAK, M.D. 

New York, N. Y. 


1 EOPOLD Freund, who first used x-rays 
j for therapeutic purposes (1897), was 
also tlie first to report the disappearance 
of inflammatory symptoms after x-ray 
treatment (1904). Thus, following ir- 
radiation for diseases of the hair, such as 
sycosis, the furuncles so often accompany- 
ing that condition cleared up without 
further treatment. As a rule, however, 
an exacerbation of tlie inflammatory symp- 
toms, such as edema and suppuration, 
was observed before the hair fell out. This 
gave rise to the assumption that irradia- 
tion invariably leads to a greater or less 
increase of an inflammatory process, and 
the conclusion was drawn that the pres- 
ence of inflammation is a contraindication 
to radiotherapy. 

Although observations to the contrary 
were repeatedly published, this attitude 
generally prevailed up to 1924, when 
Heidenhain and Fried, and also Pordes, 
reported their results, about which Holz- 
knecht informed American radiologists in 
1926. Since that time it has been known 
that x-rays are able to exert a favorable 
influence on inflammatory conditions even 
in the most acute stage, provided very 
small amounts are given, A dose of mod- 
erately filtered rays ranging between 50 
and 150 r has proved to be highly effective 
in a very large number of inflammatory 
conditions. Besides the smallness of the 
dose, the rapidity of the response is the 
niost striking feature of this method of 
treatment. Within a matter of hours an 
appreciable alleviation often occurs and the 
infection clears up entirely in a few days. 

It is especially the inflammations caused 
by pyogenic bacteria which have proved 
highly amenable to radiation therapy. 


The following conditions are at present 
regarded as promising favorable results: 

(1) Streptococcic and staphylococcic 
inflammations, such as furuncles, carbun- 
cles, cellulitis, lymphadenitis, lymphangi- 
tis, erysipelas, tonsillitis, periodontitis, 
mastitis, thrombophlebitis. 

(2) Gonococcic inflammations, such as 
epididymitis, prostatitis, salpingitis, para- 
metritis, arthritis. 

(3) Pneumococcic inflammations, such 
as bronchopneumonia, lobar pneumonia, 
and pneumonia with delayed resolution. 

(4) Meningococcic inflammations, such 
as cerebrospinal meningitis. 

Several theories have been launched to 
explain the efficacy of rays in inflammatory 
conditions, the results being variously at- 
tributed to the effects on the microorga- 
nisms, on the blood, on the inflammatory 
exudate, and on the blood and lymph ves- 
sels. 

EFFECT ON MICROORGANISMS 

In the early days of radiotherapy, when 
the action on the tissues was not yet 
sufficiently understood, the simplest expla- 
nation of the effect of x-rays on inflam- 
mations appeared to be that it killed the 
causative agents. This conception was 
shaken when bacteria and other micro- 
organisms proved to have extremely little 
radiosensitivity. Only enormous doses 
were able to destroy them in vitro, as shown 
by the experiments of Wolfenden and Ross, 
Muskatblit and Ouspensky, and many 
others. It must be said, however, that 
although this fact renders the theory in 
question unlikely, it does not prove it 
impossible, for tumor cells also require 
enormous doses for destruction in vitro, 
though they can be destroyed by a frac- 
tion of such doses when irradiated within 
the body. 


^ From the X-Ray Department of New York Uni- 
College. Accepted for publication in 
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There are, however, still other facts 
against the theory under discussion. One 
is that the effectiveness of the rays is 
without any specific character. They act 
in the same manner regardless of whether 
the inflammation is caused by streptococci, 
staphylococci, gonococci, or meningococci. 
All conditions characterized by the forma- 
tion of pus appear equally amenable to 

irradiation. Both the dose and the stib- 

* 

sequent course of the disease appear to be 
the same. From this it follows that the 
effect of radiation is determined not by the 
character of the causative agent but by 
that of the anatomical lesion produced in 
the tissues. Its decisive influence also ap- 
pears from the fact that the stage in which 
the inflammatory process is irradiated is 
responsible for the final result. Regard- 
less of the agent, there will be a retrogres- 
sion of the inflammatory condition without 
suppuration when it is treated in an early 
stage, while in later stages an acceleration 
of pus formation results. It is also found 
that different doses are required when dif- 
ferent anatomical lesions are produced by 
the same microorganisms. Thus, the dos- 
age and the technic of irradiation are quite 
different, for example, in the exudative 
and the productive forms of tuberculosis. 
A tuberculous arthritis, tuberculous peri- 
tonitis, or tuberculous fistula may be 
treated in quite a different way from a tu- 
berculous hyperplastic lymphoma, tuber- 
culous wart of the skin, or lupus. 

While the examples given demonstrate 
with sufficient clarity that the efficacy of 
radiation in inflammatory processes can- 
not be explained by direct action of the 
rays on the microorganisms, it may be 
added tliat x-rays act in tire same manner 
on inflammations of non-bacteriogenic 
but of post- traumatic origin (Freund and 
Fukase) and on inflammations caused by 
cliemical irritants, such as silver nitrate 
(Motojima). 

EFFECT ON THE BLOOD 

According to another theory, x-rays act 
upon inflammator>’ processes by stimulating 
tlie bactericidal power of the blood (Fried 


and others) . It is believed that an increase 
of the antibodies in the blood leads to the 
destruction of the microorganisms in the 
infected area. Against this theory, also, 
is the fact that the effectiveness of the 
rays shows a clear dependence on the ana- 
tomical character of the lesion and not on 
the causative organisms. Secondly, if the 
favorable radiation effect were caused by 
an increase of the antibodies, as is the case 
when a bacteriolytic or antitoxic serum is 
injected, it would not be necessary to 
irradiate the inflammatory area itself. 
We could produce the same effect by ir- 
radiation of any other region of the body, 
just as an injection can be made at any 
site. It can easily be demonstrated, how- 
ever, that the effectiveness of the rays in 
inflammatory conditions is strictly limited 
to the area of the lesion, exactly as in the 
case of tumors. If, for example, a patient 
has furuncles in both axillae and only one 
side is irradiated, the irradiated region 
alone will be improved, while the process 
will continue in the untreated region. In 
other cases, while furuncles disappear in an 
area exposed to rays, they become dis- 
seminated in the non- irradiated parts of 
the body. The absence of any in- 
fluence on the bactericidal forces of tlie 
blood appears also from the unsatisfactory 
results of irradiation in generalized inflam- 
matory conditions, as in furunculosis. dis- 
seminated over large parts of the body and 
in cases of sepsis. 

EFFECT ON THE EXUDATE 

According to a third tlieory, the effec- 
tiveness of radiation in inflammatoo 
diseases may be explained by the radio 
sensitivity of the leukocytes forming die 
main part of a pyogenic process (Poraes, 
Desjardins, and others). The idea t la 
the leukocytes are particularly sensitive 
to rays seems to be derived from the ac 
that following radiation therapy a cu 
kopenia may be observed. It may 
called, however, that as early , 

Schwarz, Benjamin, and otherssho^ved tna . 
if the blood-forming tissues in the bod) ji ^ 
protected from the ra}'s when a ra i n 
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ear is irradiated, no decrease of leukocytes 
occurs. Daily clinical observations lead 
to the same conclusion. Even after very 
intense irradiation, as for tumors, no no- 
ticeable decline of leukocytes is found as 
long as the blood-forming parts of the bone 
marrow are not irradiated. There can 
therefore be no doubt that leukopenia 
following irradiation is the result of damage 
to the blood-forming tissues and not to the 
destruction of leukoc}des in circulation. 
Thus, the tissues forming the leukocytes 
and otlier blood elements are radiosen- 
sitive. The leukocytes themselves, like 
the other blood cells, may be considered 
as comparatively resistant. 

Concerning the leukocytes in the tissues, 
outside the blood vessels, one arrives at 
the same conclusion when an attempt is 
made to irradiate an abscess filled with 
pus and therefore containing leukocytes 
in almost pure culture. If the leukocytes 
were actuall)'' radiosensitive, the cells 
forming the pus would be destroyed by 
the rays, resorbed and carried away. An 
abscess could thus be made to disappear in 
the same manner as a tumor. Conse- 
quently, an abscess would represent a 
particularly excellent subject for x-ray 
therapy. The contrary, however, is the 
case. The reaction of an abscess to irradi- 
ation is practically nil and the old dictum 
has remained valid: Ubi pus, ibi incide. 
It may be added that, if the effect of rays 
were based on leukocyte destruction, their 
effectiveness would increase with the size 
of the dose. Actually, the contrary is 
true. As the dose is increased, the results 
become worse. 

Apparently the radiosensitivity of the 
polymorphonuclear leukocytes is confused 
with that of lymphocytes. It is the lym- 
phocytes which, although radioresistant 
in the circulating blood, have actually 
proved to be highly sensitive to radiation 
outside the vessels. Thus, it is a matter 
of general experience that in the normal 
lymph nodes as well as in granulation tissue 
lymphocytes can be destroyed relatively 
easily by x-rays. But it is the polymor- 
phonuclears which, owing to their phago- 


cytic power, play an important part in 
acute inflammations, while lymphocytes 
are more abundant the more chronic the 
process becomes. The effectiveness of 
small doses of radiation in acute pyogenic 
inflammations cannot therefore be ex- 
plained by the action of the rays on the 
polymorphonuclear leukocytes, since the 
latter are radioresistant. Lymphocytes 
are radiosensitive, but they do not play 
an important part in acute pyogenic in- 
flammations. 

The difference in radiosensitivity be- 
tween lymphocytes and polymorphonu- 
clear leukocytes is easily understood when 
we consider that the latter do not possess 
the power of multiplication or transforma- 
tion into other cells, while the lympho- 
cytes may be to a great extent the mother 
cells of the granulation tissue and thus 
may be endowed with the power of multi- 
plication and transformation into connec- 
tive tissue. 

EFFECT ON THE BLOOD VESSELS 

A fourth theory attributes all effects 
produced by x-rays on inflammatory con- 
ditions to action on the blood vessels. 
These changes are in principle identical 
with those occurring in normal blood ves- 
sels after irradiation. The only difference 
is that in the presence of inflammation 
the blood vessels display an increased ir- 
ritability, and for this reason changes are 
produced by smaller doses and in a shorter 
time. The changes produced by rays in 
the blood vessels involve the blood and 
lymph capillaries, the arteries, and veins. 

{a) The Blood Capillaries: When a cer- 
tain dose of radiation is given, definite 
changes are produced in the endothelial 
cells, which eventually lead to a dilatation 
of the lumen and an increased permeability 
of the walls of the capillaries. Subse- 
quently more blood flows in and perme- 
ates the walls, leading in the first place to 
a transudation of serum and then to an 
emigration of blood cells. 

From the radiobiological point of view 
capillaries in a state of inflammation look as 
if they had but recently received an ery- 



252 


J. Borak 


March 1914 


thema dose. Irradiation causes primarily 
an accentuation of the inflammatory proc- 
ess, as is the case when heat is applied. 
Strange as it may seem, the increase of 
inflammation actually proves beneficial, 
apparently because the edema produced 
by the inflammatory agent is often not 
sufficient to overcome the infection, prob- 
ably because it is spread over too large an 
area. 

Post-irradiation increase of the edema in 
the inflamed area has manifold direct and 
indirect effects. First, owing to the in- 
creased permeability of the walls, a greater 
amount of serum passes from the blood 
capillaries to the tissues. This entails an 
increased passage of antibodies which 
have been formed under the influence of 
the toxic agent. Thus, an increased pas- 
sage of agglutinins, precipitins, bacterio- 
lysins, antitoxins, opsonins, and all kinds 
of enzymes takes place, causing a detoxica- 
tion of the inflammatory process. The 
increased flow of antibodies equals, sero- 
logically, an injection of an antibacterial 
or antitoxic serum. The effect may be 
compared to the phenomenon described 
by Schultz and Charleton in scarlet fever. 
When 1 c.c. of an antitoxic serum is in- 
jected in that condition intracutaneously, 
a blanching of the inflamed area results. 
Irradiation does not cause an increase of 
the antibodies in the blood of the patient 
but leads to a concentration of the anti- 
bodies in a definite area and for a definite 
time. 

The radiation edema caused by the in- 
creased permeability of the capillaries 
brings about, beside the increased passage 
of antibodies, an increased passage of 
normal blood cells, such as lymphocytes, 
monocytes, and leukocytes from the blood 
stream to the inflamed area. These cells 
are endowed with the power of phagocyto- 
sis. In the course of the ensuing process, 
necrotic tissue debris and lifeless tissue, 
sucli as fibrin or calcified deposits, can be 
resorbed by the phagocytic elements. 

The second main effect resulting from 
the increased edema following irradiation 
is the increase of tension in the inflamed 


area. This can frequently be noticed 
clinically as an increased swelling and is 
felt by the patient because it is associated 
with increased discomfort and pain. The 
symptoms are apt to suggest an exacerba- 
tion of the inflammatory process. Ac- 
tually, they mark clinically the beginning 
of the radiation effect and are to be 
regarded as an indication that the dosage 
was adequate. The most important con- 
sequence of the increased tension in the 
irradiated area is the opening of the lym- 
phatic capillaries, the mechanism of which 
will be described. 

(b) The Lymph Capillaries: When an 
edema develops in the tissues surrounding 
the lymph capillaries, a dilatation of the 
lymph vessels results, although a compres- 
sion would appear rather to be expected. 
The explanation lies in the fact that, in 
contrast to the blood capillaries, the lymph 
capillaries consist of endothelial cells “to 
which fibers of the surrounding connective 
tissue are attached” (Pullinger and Florey). 
Thus, while a part of the fluid from the 
blood capillaries forms an edema in the 
tissue spaces, another part causes the fibers 
of the connective tissues to swell. “As 
the connective tissue fibers become edema- 
tous and swollen, tension on the fibers at- 
tached to the lymph capillaries causes 
their walls to be drawn apart, their dila- 
tation thus being passive” (Pullinger and 
Florey). 

The dilatation of the lymph vessels ef- 
fects an increase of their resorptive capac- 
ity, this being their essential function. 
Therefore, an increased resorption of the 
fluid, toxins, and cell debris accumulated 
in the area of inflammation is brought 
about. This, however, is the case only as 
long as the transudation of tlie scrum 
from the blood capillaries prevails or, m 
other words, during the edematous stage 
of the inflammatory process. Perfonncd 
in this early stage, irradiation causes an 
increase of the perivascular edema, vlu i 
is readily followed by an increased 
tion through the lymph capillaries of 
fluid containing many toxic products. 

The situation changes, however, w»c 
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tlie emigration of the leukocytes is the pre- 
vailing feature, as is the case during tlie 
suppurative stage of tlie inflammatory 
process. In this more advaneed stage* 
irradiation causes an increased migration 
of white cells, whieh, however, is not fol- 
lowed by their increased resorption, first, 
because tlie leukoeytes encounter more 
difficulties in entering tlie lymphatics, but 
mainly because the passage through the 
lymph vessels is more difficult since their 
lumen is blocked by the fonnation of 
fibrin (Menkin). If an inflammatory proc- 
ess is irradiated in an advanced stage of 
suppuration, when tlie passage through 
the lymphatics is blocked, instead of an 
increased resorption an accelerated abscess 
formation takes place in the infeeted area. 
Left to itself this will of necessity perforate 
the surface and free drainage will result. 
Thus, while in an early stage the effect of 
irradiation may be likened to that of an 
injection of serum, in an advanced stage it 
may have tlie effect of a surgical incision. 

The particular kind of radiation effect 
which will result cannot be predicted with 
certainty because often the stage of the 
inflammation cannot be differentiated clini- 
cally and, above all, beeause both stages 
often eoncur. While a number of lymph 
vessels may be open, others may be closed 
or be only partially blocked. In the ma- 
jority of cases, therefore, the final result 
of irradiation of an inflammatory process 
consists partly in retrogression, owing to 
resorption through the lymphatics, and 
partly in perforation through the skin, 
owing to abscess formation. 

(c) The Arteries and Veins: According 
to the prevailing opinion, all blood vessels 
are dilated and hyperemic in the state of 
erythema eaused by irradiation. Closer 
analysis, however, diseloses that both 
roentgen and radium rays produee an en- 
largement of the capillaries only, but are 
unable to bring about a dilatation of the 
arteries and veins. This stems from the 
fact that the arteries and veins are com- 
posed not only of endothelium, as are the 
capillaries, but also of muscular and fibrous 
tissue, forming a coat around the endothe- 


lial layer. Hence their designation as 
“strong” vessels in contrast to the capil- 
laries, or “minute” vessels (Lewis). 

The muscular and fibrous tissues, being 
only slightly radiosensitive, give the ves- 
sels the strength to resist the rays. The 
arteries and veins therefore remain unaf- 
fected by doses effective in the capillaries. 
As a consequence, the arteries and veins 
undergo no dilatation, while the capillaries 
become dilated and subsequently hyper- 
emic. What is even more important, while 
the capillaries are enlarged, the arteries 
and veins appear to be narrowed by the 
same dose. This is due to the swelling of 
the endothelial cells which, unable to 
expand, of necessity protrude into the 
lumen. If a larger dose is given, in ad- 
dition to the swelling of the endothelial 
cells an edema is produced within the walls 
of the vessels, thus contributing even more 
to a narrowing of their lumen. With very 
large doses an inflammation of the walls, 
an arteritis or phlebitis, results, which 
ultimately can give rise to a complete oc- 
clusion of the vessel. Since the arteries 
have a smaller lumen than the veins, the 
narrowing effect of radiation is more pro- 
nounced in the former. The narrowing of 
the arterial lumen is also more important, 
since occlusion of the arteries may lead to 
ischemia and necrosis of the tissues sup- 
plied by them. It is because dilatation 
of the capillaries is associated with a 
narrowing of the arteries and veins that 
an erythema caused by radiation is more 
serious than that produced by sunlight 
and other vasodilative agents. 

While a large dose is required to produce 
a dilatation of the normal capillaries and 
coincidentally a narrowing of the normal 
arteries, a small dose is sufficient to pro- 
duce these phenomena in the stage of 
inflammation, since, as has aheady been 
mentioned, the blood vessels display a 
greater irritability in an inflammatory 
condition. Consequently a small dose will 
produce a further enlargement of the cap- 
illaries and at the same time reduce the 
dilated arteries to their normal lumen. 

Because of the selective action of roent- 
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gen and radium rays on the capillaries, 
arteries, and veins, the effectiveness of ir- 
radiation differs greatly from that of heat. 
While both can produce a dilatation of the 
capillaries, radiation in a milder degree 
than heat, heat also dilates the arteries 
and veins, via the nerves and spinal cen- 
ters, and consequently intensifies the in- 
flammatory process. Irradiation, on the 
other hand, narrows the arteries and con- 
sequently tends to reduce the hyperemia. 
It is probably for this reason that radiation 
proves successful in the treatment of in- 
flammatory processes which heat has failed 
to cure. 

The retrogression of the hyperemia and 
exudation, the two featmes so characteris- 
tic of an inflammatory condition, is one of 
the most striking effects of radiation ther- 
apy. In this respect the effectiveness of 
rays resembles the action of cold, which 
likewise causes a narrowing of the arteries, 
thus producing its antiphlogistic effect. 
There is, however, an important difference 
between the two agents. Cold narrows 
the arteries to the same extent, regardless 
of whether it is applied to normal or in- 
flamed vessels. A radiation dose which is 
effective in an inflammatory condition has, 
however, no effect on normal arteries. 
Only an artery previously dilated by an 
inflammatory agent is affected by the dose 
used in inflammation and only to the extent 
of restoring the normal lumen. 

One thus arrives at the concept that ir- 
radiation obviously has the effect of both 
heat and cold, but in a milder degree. 
Irradiation, like heat, causes a dilatation 
of the capillaries but, like cold, it also 
causes a narrowing of the arteries. Like 
heat, it accelerates the detoxication and 
resorption of the inflammatory process or 
abscess formation; like cold, it lessens the 


hyperemia and exudation. By this com- 
bination a shortening of the inflammatory 
process is effected, which can hardly be 
obtained at present by any other conserv'a- 
tive method. 

The following outline may serve as a 
summary of the preceding discussion on the 
effectiveness of radiation on inflammations. 


Dilatation of the capil- Narro4ving of the arteries 
laries (heat-like action) (cold-like action) 

I ^ 1 

Increased permeability of Reduced blood-flow 

the capillary wall | 


Increased Increased Reduced Reduced 

antibodies tension hyperemia exudation 

and I j 

phagocytes * ' 


Edematous Suppurative 
stage stage 

1 1 . I . 

Resorption Perforation Return to normal 

through the through the 
lymphatics surface 
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Roentgen Therapy with Low Dosage in Suppurative Infections^ 

H. H. POOL, M.D. 

Pontiac, Mich. 


A bout twentv-two years ago I was 
given x-ray treatment for a threat- 
ened otitis media. That was my intro- 
duction to a form of therapy the use of 
which was then just beginning. Since tliat 
time tens of thousands of infections of 
various kinds have been given x-ray treat- 
ment, with benefit in most cases. 

The usual dose has been in the neighbor- 
hood of that given in Friedman’s Manual 
of Radiotherapy (1), namely, 100 r. \\Tiile 
in most cases this dosage is effective, we 
have noticed that an occasional infection 
tends to remain latent, without much sup- 
puration, and that the inflammation fails 
to recede promptly. In view of the fact, 
long known, that the action of the x-ray 
beam is principally on the white blood 
cells that infiltrate the infected area, it 
occurred to me that over-treatment might 
possibly be responsible for delayed healing. 
About two years ago, therefore, I began to 
reduce my dosage, first to 80 r, later to 65 r, 
and in turn to 50, 35, and finally 25 r. 

Increasingly better results were ob- 
served as the dosage reached 50 r and 
below. For the past year I have used 25 
r in most cases, rarely increasing to 35 or 
50 r in the presence of comparatively 
limited inflammation or deep penetration. 
The best response is usually obtained in 
the worst cases, with severe inflammatory 
changes. The rays are generated at 100 
to 120 kv., with no filtration in very super- 
ficial infections and 1.0 or 2.0 mm. alumi- 
num for those deeper or more indurated. 
In unresolved pneumonia we employ 150 
kv., 0.5 mm. copper and 1.0 mm. alumi- 
num. Usually treatments are given on 
successive days until there is either free 
drainage or the i nflamm ation and indura- 
tion have subsided or the lesion is ready 
for incision. 

. In the series reported here (Table I) 

* Accepted for publication in September 1943. 


it will be noted that the lesions in more 
than half were either draining or ready 
for incision after the third day. Out of 
the entire series in which treatment could 
be carried to the point where it was felt 
that no further therapy was needed, only 
one unsatisfactory result was recorded. 
This patient had grossly swollen. cervical 
nodes following tonsillitis. She showed no 
apparent benefit after three treatments 
with 25 r and the dosage was then increased 
to 75 r, still with no response. About a 
month later, we understand, a deep ab- 
scess was found in the cervical region. 
This case is not included in the table be- 
cause of the varied dosage. With my 
present knowledge, I would continue treat- 
ment at 25 r in such a case with the 
expectation that if a necrotic focus were 
present it would become localized suc- 
cessfully. 

In no case was any change in medical or 
local treatment asked. Many patients 
received sulfa drugs, with which there was 
no conflict at this dosage, and none 
showed any skin change as a result of 
treatment in the presence of these drugs. 
At higher dosage this might be expected 
in some instances. The superb co-opera- 
tion of my colleagues aided greatly in 
carrying the treatments to a conelusion. 

It will be noted that only one contami- 
nated traumatic wound is listed in this 
series. We believe, with James Kelly of 
Omaha (2), that all such cases could be 
more safely handled, with more prompt 
healing, if a short course of x-ray therapy 
were given. This would interfere in no 
way with either medical or surgical meas- 
ures. Sloughing of the tendons and spread 
of infection beyond the surgical field could 
be avoided in most cases. 

Our total man power in this country, 
both civil and military, may be placed at 
thirty million, at least. If we assume an 
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Table I: Roentgen Therapy in Suppurative Infections 


Diagnosis 

Number 

of 

Duration 

Average 

Number 

Surgerj- 

after 

Sulfa 

Com- 

Results 


Cases 


ments 

Treatment 

pounds 

Erysipeloid infec- 
tion of face 
Abscessed jaw; 

1 

10 

Indefinite, 

1 

4 

No 

2. 

No 

3 

Prompt recovery 
Uneventful recovery 

dental infection 
Infected cervical 


3 days-3 wk. 





lymph nodes 

6 

5 days 

5 

3 

3 

Uneventful recovery 

Acute sinusitis 

1 


3 

No 

No 

Discharged sympto- 

Mastoiditis 






matically relieved 

2 

10 days 

3 

No 

1 

Complete recovery 

Acute otitis media 

2 


3 

No 

1 

Uneventful recovery 

Cellulitis 

5 

5 days 

4 

1 incised; 

3 

Uneventful rccoven’ 

Carbuncles 

Boils 




1 aspirated 


6 

3 

5 days 

3 days 

4 

3 

No 

No 

No 

No 

Uneventful recoveiy 
Uneventful recovery 

Abscess 

Axillary 

6 

4 wk. 

4 

1 

3 

Complete recovery 

Breast 

1 

5 days 

4 

Yes 

No 

Recovery uneventful 

Coccyx 

1 

7 days 

2 

No 

No 

Recovery uneventful 

Palmar 

Postoperative 

1 

6 wk. 

4 

Previous 

No 

Recovery uneventful 

facial 

1 ! 

4 days 1 

3 ! 

1 

No 

Recovery prompt 

Peritonsillar 

1 

4 days 

4 

Previous 

No 

Recovery uneventful 

Infected traumatic 

1 

3 

No 

No 

Infection localized. 

wound 

Furunculosis of ear 






. with recovery 

canal 

Postoperative ap- 

4 

? 

3. 

No 

No 

Recovery uneventful 

pendectomy 

wound 

1 

1 mo. 

1 

i 4 

No 

No 

Recovery uneventful 

Styes 

2 

- 4 mo. 

4 

No 

No 

Recovery uneventful 

Infected com 

1 

6 wk. 

2 

No 

No 

Recovery uneventful _ 

Unresolved pneu- 

3 

4 wk. 

4 


Before; 

Prompt symptomatic 

monia 





not after 

recovery; resolution 
slow 


annual incidence of suppurative infection 
of 2 per cent, we have a total of six hun- 
dred thousand cases. If, in each of these, 
three days of illness could be deducted by 
adding x-ray therapy to other forms of 
treatment, this would represent a saving 
of over one million and a half man days 
for productive effort. This assumption 
does not seem unreasonable in view of the 
results obtained in this series. At the 
same time much suffering could be avoided. 

We have treated axillary abscesses, ab- 
scesses of the jaw and neck, mastoiditis, 
carbuncles, cellulitis, erysipeloid infection, 
otitis media, infected traumatic wounds, 
infected operative wounds, abscess of the 
breast, styes, furunculosis of the ear 
canal, peritonsillar abscess, acute sinusitis, 
and unresolved pneumonia. IVhile in the 
series reported single doses were limited to 
25 r, it is not contended that this is the 
optimum dosage in ever>' case. It is be- 


lieved, however, that the best results will 
be obtained if 50 r per dose is not exceeded. 
In 90 per cent of cases, or more, 25 r is 
sufficient. 

Recently Albert Oppenheimer (3) re- 
ported a series of treatments of virus pneu- 
monia at reduced dosage with excellent 
results. This is in agreement with tlic 
above data. Essentially, from the roent- 
genologic point of view, pneumonia is an 
infected field highly infiltrated with leuko- 
cytes and greatly congested. Trca 
ment should logically be the same as or 
other infections, with allowance only Jor 
depth. . , 

I wish especially to call attention o 
limited surgery necessary in carbuncles an 
abscesses. Nearly 85 per cent f rainc ^ 
spontaneously, requiring no , 

previously noted, our opportunity o 
traumatic lacerated wounds, _ 
compound fractures, has been hmi c 
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Depth Dose Measurements for 

100-, 120-, and 135-kv. Roentgen Rays‘ 

CARL B. BRAESTRUP 


New York, N. Y. 


T he present trend toward larger x-ray- 
doses in -the treatment of superficial 
cancer makes the determination of the 
amount of radiation delivered to the under- 
lying healthy tissue of greater importance. 
Such calculations, however, have been lim- 
ited by the lack of complete depth dose 
tables for low and intermediate voltages, 
although numerous data are available for 
special technics or conditions (1, 5, 7, 
10, 12). The present paper is a report 
on our phantom measurements for half- 
value layers from 1.0 to 8.0 mm. A1 (0.04 
to 0.44 mm. Cu). 

EQUIPMENT AND MEASURING INSTRUMENTS 

The apparatus was chosen -with the aim 
of duplicating the conditions used clini- 
cally and consisted of a shockproof, oil- 
cooled x-ray tube energized by a half-wave, 
two-valve 140-kv. generator. The x-ray 
tube was mounted in a “rayproof” hous- 
ing, and the total inherent filtration of 
the pyrex tube wall, oil, and bakelite 
window was equivalent to approximately 
0.5 mm. aluminum. Comparative measure- 
ments were carried out, also, with an air- 
cooled shockproof tube having an in- 
herent filtration of approximately 1 mm. 
aluminum. 

The tube peak kilovoltage was deter- 


inside diameters of 0.52 cm. and 0.72 cm. 
respectively, with volumes of 0.40 c.c. 
and 1.27 c.c. Measurements at tlie sur- 
face and down to 5 cm. depth were made 
with both chambers, while at depths 
below 6 cm. the larger chamber only was 
used. A well shielded electrometer of the 
Wulf type was permanently connected to 
the chamber used. 

CHOICE OF PHANTOM MATERIAL 

Preliminary experiments were made to 
determine the best phantom material for 
the ray qualities used. Water, being the 
main constituent of human tissue, has 
been preferred by several earlier investi- 
gators. It has, however, practical dis- 
advantages. It is an electric conductor, 
which prevents its use with ionization 
chambers of the Failla extrapolation type 
(4) and, furthermore, since it is a liquid, 
it is difficult to obtain layers of definite 
thickness or cross section. Of the many 


ABLE I: Comparison of Water and Masonjif. 
Phantoms 

00 kv.p. Filter = 1.0 mm. Al. H.V.L. = 2.0 mni 
1. T.S.D. = 30 cm. Diam eter of field = lo cm.i 

Water Masonite 


Half immersed 
5 cm. depth 
10 cm. depth 


100 % 

32.2% 

10.4% 


mined by means of a 12.5-cm. sphere gap , 

which had pre-viously been checked at solid substances used as P ^ 

constant potential against a Taylor high- terial, masonite pres noo nresd- 

voltage resistance unit. The milliamper- rnost satisfactory. ..raptured 

age was maintained at a constant value wood is a wood ^ nressure 

by means of a stabilizer of the saturated ^7 exploding wood chij^ g j.^,. 

core type. The radiation was measured steam. Presdwood ^nd 

wdth two bakelite tliimble chambers coated nients were first ma e 3} masonite 

on the inside with aquadag and having collaborators (9), w ° dose 

of unit density gave tlie same aepu* 

I From the Physics Laboratory, Department of wntor fnr 2n()-kv radiation. In a pu- 

Hosoitals, City of New York. Presented before the 3S water lor / . lliirhc'’ 

New York Roentgen Society, New York Academy of vioUS paper (3) W^e reported ul 
Medicine, May 17, 1943. Accepted for publication in ^j^ses were obtained with masonu 

August 1943. “ 
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Tauli! II: Comparison of Adsorption in Water and Masonite* 


H.V.L. (mm.) 

O.G AI 

2.0 Al 

8.0 AI 

0.9 Cu 

1.8 Cu 

Kv.p. 

00 

ICO 

135 

200 

200 

Filter (mm.) 

0 

l.OAl 

0.25 Cu -1- l.OAl 

0.50 Cu + l.OAl 

2.0CU + l.OAl 

4.85 cm. 

Water 

0.7% 

19.5% 

38.2% 

42.0% 

40.1% 

Masonite 

10.3% 

23.8% 

42.5% 

44.0% 

40.7% • 

9.70 cm. 

Water 


5.8% 

15.0% 

17.8% 

20.7% 

Masonite 


7.5% 

18.0% 

20.0% 

22.1% 


‘Figures indicate per cent transmitted using tlic arrangement shown in Figure 1, and masonite of density 0.985. 


tlian witli water when 40- to 50-kv. radia- 
tion was used, as applied in "contact” 
therapy. The absolute difference, how- 
ever, was small, about 3 per cent at 1.0 
cm. depth, as the short target skin dis- 
tance, 2.0 cm., caused a low depth dose 
for either material in accordance with the 
inverse square law. Measurements made 
in the present investigation showed marked 
differences in depth dose between the two 
types of phantom material, as indicated in 
Table I. The density of the masonite was 
0.985 gm. per c.c., and the dimensions of 
the two phantoms were identical: 30 X 
30 cm. and 25 cm. high. Special tests 
made with the chamber enclosed in lead 
indicated that the ionization measured 
was that of the chamber only. 

Comparative measurements were made, 
also, with different types of masonite as 
used in other laboratories.- The results 
of these tests showed similar differences 
when the density was approximately unity, 
which, however, was not always the case. 
In order to determine which of the two 
phantom materials, water or masonite, 
simulates human tissue more closely, we 
made a series of tests using the arrange- 
ment shown in Figure 1. After several 
preliminary rims, eliminating experimental 
difficulties, the absorption of the biceps was 
measured in 11 patients, in each instance 
for two ray qualities. This work was 
carried out with the co-operation of Dr. 
George C. Andrews of the Department of 
Dermatology, Columbia University, and 
Dr. Samuel Richman of Morrisania City 
Hospital. The biceps was chosen as the 

“Some of these were obtained through the courtesy 
or L. Marinelli of Memorial Hospital and Miss Lilian 
Jacobson of Montifiore Hospital. 


part of the body of suitable thickness 
which could be irradiated with the least 
inconvenience to the patient. A telescopic 
cone, 4 cm. in diameter, was used, with the 
weight of the lower part, 624.2 gm., rest- 
ing on the patient's arm, giving constant 
compression. The thickness of the arm 
was determined by measuring the ex- 
tension of the cone. Special care was 
taken to exclude the humerus from the 
beam in order to avoid the greater absorp- 
tion by the bone. This was checked by 
means of radiographs taken simultaneously 
with the ionization measurements. 

Next, various layers of water and mason- 
ite were substituted for tissue. The results 
of these tests are shown in Figure 2, where 
the solid lines indicate the water and the 
dotted lines the masonite absorption 
curves. The two ray qualities selected 
were the practical upper and lower limits 
of the equipment used. The circles 
represent the measurements of the pa- 
tients. It will be noted that the absorp- 
tion of tissue corresponds much more 
closely to that of water. Due to the 
contour of the biceps, it was not possible 
in every case to have the whole bottom of 
the cone in contact with the skin, and the 
small air space at the edge may account 
for the slightly higher values of some of the 
circles. 

Similar comparisons were made be- 
tween water and masonite for other ray 
qualities, and the results are shown in 
Table II. As indicated, the difference be- 
comes insignificant as the half -value layer 
is increased. This may be explained by the 
carbon content of the masonite. At the 
longer wave lengths, or lower half-value 
layers, where the photoelectric absorption 




Fig. 1. Schematic diagram of arrangement nscd in comparing the absorption of masonite 

prcsdwood” and water with tissue. 


260 



voi. 42 Depth Dose Measurements 261 



Fig. 2. Results of absorption measurements in “masonite presdwood,” water, and 

tissue. 


IS predominating, the absorption of mason- 
ite is less, due to its carbon. At shorter 
wave lengths, where the absorption is 
caused mainly by Compton scattering, the 
difference becomes insignificant. 

In view of these findings, we concluded 
that water is the more accurate phantom 
material for depth dose measurements for 
half-value layers less than 0.9 mm. Cu. At 
the conclusion of these experiments there 
appeared an article by F. W. Spiers (11) 


of Leeds, England, who arrived at similar 
findings, based upon an extensive study of 
different types of phantom materials. 

WATER PHANTOM MEASUREMENTS 

Our water phantom arrangement is 
shown in Figure 3. The ionization cham- 
ber stem passes through a watertight 
bushing in the side of the tank which is 
30 X 30 cm. and 26 cm. high. Surface 
measurements were made with the chamber 
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Table III : Effect of Distance on Depth Dose 


Kv. 

Cu 

AI 

H.V.L. 

(mm. Al) 

T.S.D. 

(cm.) 

Diameter 
of Field 
(cm.) 

Depth Dose at 5 Cm. Depth 
Measured Calculated 

100 


0 

1.0 

15 

2.7 

8.3% 

8.2% 





30 

2.7 

10.7% 


135 

0.25 

1.0 

8.0 

15 

2.7 

25.6% 

25.7% 





30 

2.7 

33.5% 


100 

’ 

0 

1.0 

15 

5.0 

10.7% 

11.2% 





30 

5.0 

14.7% 


135 

0.25 

1.0 

8.0 

15 

5.0 

33.2% 

31.3% 





30 

5.0 

40.8% 



Table IV: Depth Dose for H.V.L. 1.0 mm. Al 
(In roentgens per 100 r at skin) 


Area in sq. cm. 

1 

5 

10 

25 

50 

75 

100 

200 

300 

400 

Diam. in cm. 

(1.1) 

(2.5) 

(3.6) 

(5.6) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. 

= 15 cm. 






"Air” Dose— ► 

98 

96 

92 

89 

88 

88 

87 

87 



Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 



0.5 cm. 

63 

64 

67 

73 

73 

74 

75 

77 



1 

46 

48 

51 

57 

58 

59 

60 

62 



2 

27 

29 

32 

37 

39 

40 

41 

43 



3 

17 

19 

21 

25 

27 

28 

29 

30 



4 

11 

13 

14 

17 

19 

20 

21 

22 



5 

7 

9 

10 

12 

13 

14 

15 

15 



6 

5 

6 

7 

8 

9 

10 

11 

11 



7 

4 

4 

5 

5 

7 

8 

8 

9 



8 

2 

3 

3 

4 

5 

6 

6 

7 



9 

2 

2 

2 

3 

4 

4 

4 

5 



10 

1 

1 

2 

2 

3 

3 

3 

4 







T.S.D. 

= 20 cm. 






“Air” Dose 

98 

96 

92 

89 

88 

88 

87 

87 

86 


Skin Dose -*■ 

100 

100 

100 

100 

100 

100 

100 

100 

100 


0.5 cm. 

64 

65 

68 

74 

74 

75 

76 

78 

79 


1 

48 

49 

53 

59 

60 

62 

63 

64 

65 


2 

28 

31 

34 

39 

42 

43 

44 

45 

40 


3 

18 

21 

23 

27 

30 

31 

32 

33 

34 


4 

12 

14 

16 

19 

21 

22 

23 

24 

25 


5 

8 

10' 

11 

13 

15 

16 

16 

17 

18 


6 

6 

7 

8 

10 

11 

12 

12 

13 

14 


7 

4 

5 

6 

7 

8 

9 

9 

11 

11 


8 

3 

4 

4 

5 

6 

7 

7 

8 

9 


9 

2 

2 

3 

4 

4 

5 

5 

6 

7 


10 

1 

2 

2 

3 

3 

4 

4 

5 

5 

— 


"Air Dose—*. 

98 

96 

92 

T.S.D. 

89 

— 30 cm. 
88 

88 

87 

87 

80 

Skin Dose — ► 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.5 cm. 

65 

60 

69 

/o 

76 

77 

78 

79 

81 

1 

49 

51 

54 

60 

62 

63 

65 

66 

67 

2 

30 

33 

36 

41 

44 

46 

46 

48 

49 

3 

20 

23 

25 

29 

32 

34 

34 

30 

37 

4 

14 

16 

18 

21 

24 

25 

26 

27 

28 

5 

10 

11 

13 

15 

17 

18 

19 

20 

21 

6 

7 

8 

9 

11 

13 

14 

14 

15 

16 


5 

6 

7 

8 

10 

11 

11 

13 

14 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

8 

9 

2 

3 

4 

4 

5 

0 

7 

8 

10 

1 

2 

3 

3 

4 

5 

5 

6 

u 


80 

100 

8.1 

CO 

50 

88 

28 

21 

17 

II 

II 

9 

7 


X the upper position, half-immersed. As target surface distance of ei 
[le water level was raised, the x-ray tube 15 cm. These fiistances were chose 
tas brought up correspondingly by means most practical for low-voltage « 
f automatic stops to maintain a constant with present shockproof eqtnpinen . 
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15 cm. target-skin distance is the shortest 
which will permit accurate })ositioning for 
small fields. A minimum of 30 cm. dis- 
tance is required to secure fairly uniform 
surface disb'ibution wfitli larger areas. 
Due to tlie inverse square la\v, tlic periph- 
eral intensity of a 15-cm. field is only SO 
per cent of that at the center w'ith a target- 
skin distknce of 15 cm., but 04 per cent 


tical, while with the larger area the dif- 
ference is of some significance. Various 
investigators report different values for 
this relationship. Mayneord and Lamer- 
ton (0) obtained a larger measured depth 
dose than the calculated value when re- 
ducing tlie target-skin distance, while 
Quimby (S) found no difference between 
tlie calculated and measured depth dose. 



when the target-skin distance is increased 
to 30 cm. There is a further reduction in 
the peripheral dose due to the non-uni- 
form radiation distribution of the x-ray 
tube. This reduction depends upon the 
construction of the tube and its housing, 
but becomes also less as the target-skin 
distance is increased, as shown by Atlee and 
Trout (2). 

RESULTS 

In Table III is shown a comparison of 
the depth dose for 15 cm. T.S.D. obtained 
by direct measurements, and by calcula- 
tion, applying the inverse square law to 
the 30 cm. depth dose data. With the 
small field the results are practically iden- 


In view of the many factors affecting this 
ratio, this apparent discrepancy is not sur- 
prising. The size of the focal spot, off-focus 
radiation, and the collimating system all 
influence the relationship . As these factors 
differ with the type of equipment used, all 
our data are based on the measurements 
made witli 30 cm. target-skin distance where 
greater accuracy was possible. 

The results of the water phantom depth 
dose measmrements are given for the 
various half-value layers in Tables IV to 
XI. The voltage and filtration used to 
obtain these half-value layers are shown 
in Table XII. However, it is necessary 
only to use the same half-value layers to 
get the indicated depth doses. Any error 
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Table V. Depth Dose for H.V.L. 2.0 mm. Al 


(In roentgens per 100 r at skin) 


Area in sq. cm. — *■ 

1 

5 

10 

. 25 

50 

75 

100 

200 

300 

400 

Diam. in cm. — ► 

(1-1) 

(2.5) 

(3.6) 

(5.6) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. 

= 15 cm. 






"Air” Dose-*- 

97 

92 

89 

85 

83 

83 

83 

81 



SkinDose — ► 

100 

100 

100 

100 

100 

100 

100 

100 



0.5 cm. 

72 

76 

78 

82 

83 

84 

84 

85 



1 

55 

58 

63 

69 

70 

71 

72 

73 



2 

34 

39 

43 

49 

51 

52 

53 

55 



3 

22 

27 

30 

35 

38 

39 

40 

42 



4 

15 

20 

22 

25 

28 

30 

31 

32 



5 

10 

14 

16 

18 

21 

22 

23 

25 



6 

7 

10 

11 

13 

15 

17 

18 

19 



7 

5 

7 

8 

10 

11 

12 

13 

15 



8 

4 

5 

6 

7 

8 

9 

10 

11 



9 

3 

4 

4 

5 

6 

7 

7 

8 



10 

2 

3 

3 

4 

5 

5 

6 

6 







T.S.D. 

= 20 cm. 






"Air” Dose — 

97 

92 

89 

85 

83 

83 

83 

81 

81 


Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 

100 


0.5cm. 

73 

77 

79 

83 

84 

84 

85 

86 

88 


1 

56 

60 

65 

71 

73 

74 

75 

76 

78 


2 

36 

42 

46 

52 

54 

56 

56 

58 

59 


3 

24 

30 

33 

38 

41 

43 

44 

46 

47 


4 

17 

22 

24 

28 

31 

33 

34 

36 

36 


5 

12 

16 

18 

21 

24 

25 

26 

28 

29 


6 

8 

12 

13 

15 

18 

19 

20 

22 

23 


7 

6 

8 

9 

11 

13 

15 

15 

17 

18 


8 

4 

6 

7 

8 

10 

11 

12 

13 

14 


9 

3 

4 

5 

6 

8 

8 

9 

10 

11 


10 

2 

3 

4 

5 

6 

6 

7 

8 

8 






T.S.D. ^ 

= 30 cm. 





81 

100 

90 

81 

64 

51 

41 

"Air” Dose — 

97 

92 

89 

85 

83 

83 

83 

81 

81 

Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.5cm. 

74 

79 

81 

85 

86 

86 

87 

88 

90 

1 

58 

62 

67 

73 

75 

76 

77 

78 

80 

2 

39 

44 

48 

55 

58 

59 

60 

62 

63 

3 

26 

33 

36 

42 

45 

47 

48 

50 

51 

4 

19 

25 

27 

32 

35 

37 

38 

40 

41 

5 

6 

14 

10 

18 

14 

21 

16 

24 

18 

27 

21 

29 

23 

30 

24 

33 

26 

33 

26 

33 

27 

22 

18 

14 

12 

7 

7 

10 

11 

14 

16 

17 

18 

21 

22 

8 

5 

7 

8 

10 

12 

13 

14 

16 

17 

9 

4 

6 

6 

8 

9 

10 

11 

12 

13 

10 

3 

4 

5 

6 

7 

8 

9 

10 

11 
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Table VI: Depth Dose for H.V.L. 4.0 mm. Al 
(III roentgens per 100 r at skin) 


.■Vrea in sq. cm. — *■ 

1 

5 

10 

25 

50 

75 

100 

200 

300 

400 

Diam. in cm. — *■ 

(1.1) 

(2.5) 

(3.6) 

(5.0) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. 

=• 15 cm. 






"Air" Dose— »■ 

97 

90 

88 

S3 

81 

79 

78 

75 



Skin Dose — ► 

100 

100 

100 

100 

100 

100 

100 

100 



0.5cra. 

81 

84 

85 

89 

90 

91 

92 

92 



1 

06 

70 

71 

78 

80 

82 

83 

84 



2 

46 

49 

52 

01 

63 

64 

65 

68 



3 

33 

35 

39 

46 

50 

51 

52 

53 



4 

23 

25 

28 

35 

38 

40 

41 

42 



5 

16 

18 

21 

26 

30 

31 

32 

33 



6 

12 

13 

15 

19 

21 

23 

24 

26 



7 

8 

10 

11 

14 

16 

17 

18 

20 



8 

6 

8 

9 

11 

12 

13 

14 

16 



9 

4 

6 

6 

8 

10 

10 

11 

13 



10 

3 

4 

5 

6 

7 

8 

9 

10 







T.S.D., 

= 20 cm. 






"Air” Dose 

97 

90 

88 

83 

81 

79 

78 

75 

75 


Skin Dose -*■ 

100 

100 

100 

100 

100 

100 

100 

100 

100 , 


0.5cm. 

82 

84 

86 

90 

91 

92 

93 

93 

95 


1 

68 

73 

74 

81 

83 

85 

85 

87 

88 


2 

48 

52 

56 

64 

67 

68 

69 

72 

73 


3 

35 

39 

42 

50 

54 

55 

57 

58 

60 


4 

26 

28 

31 

39 

43 

44 

46 

47 

48 


5 

19 

21 

24 

30 

34 

35 

36 

38 

39 


6 

14 

15 

18 

22 

25 

27 

28 

30 

31 


7 

10 

12 

13 

17 

19 

21 

22 

24 

26 


8 

7 

9 

10 

13 

15 

16 

17 

10 

21 


9 

5 

7 

8 

10 

12 

13 

14 

16 

17 


10 

4 

5 

6 

8 

9 

10 

11 

12 

13 






T.S.D. 

= 30 cm. 






"Air" Dose-<- 

97 

90 

88 

83 

81 

79 

78 

75 

75 

74 

Skin Dose— *- 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.5 cm. 

84 

86 

88 

92 

93 

94 

95 

95 

97 

97 

1 

71 

75 

76 

84 

85 

87 

88 

90 

91 

92 

2 

52 

55 

59 

68 

71 

73 

74 

76 

78 

80 

3 

39 

42 

46 

55 

59 

60 

62 

63 

65 

66 

4 

29 

31 

35 

44 

48 

49 

51 

52 

54 

65 

5 

21 

24 

27 

34 

39 

41 

42 

43 

45 

46 

6 

16 

18 

21 

26 

29 

32 

33 

35 

37 

38 

7 

12 

14 

16 

20 

23 

25 

26 

29 

30 

32 

8 

9 

11 

12 

16 

18 

20 

21 

23 

25 

27 

9. 

7 

9 

10 

12 

14 

16 

17 

19 

21 

22 

10 

5 

7 

8 

10 

12 

13 

14 

16 

17 

18 
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Table VII; Depth Dose for H.V.L. 8.0 mm. Al (0.44 mm. Cu) 
(In roentgens per 100 r at skin) 


Area in sq. cm. — 

1 

5 

10 

25 

50 

75 

100 

200 

300 

400 

Diara. in cm. — 

(1.1) 

(2.5) 

(3.6) 

(5.6) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. = 

: 15 cm. 






"Air” Dose— 

96 

90 

87 

83 

78 

76 

75 

72 



Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 



0.5 cm. 

83 

84 

87 

91 

92 

92 

93 

95 



1 

70 

71 

76 

83 

85 

86 

87 

89 



2 

51 

o5 

59 

68 

71 

73 

74 

77 



3 

38 

43 

47 

54 

58 

61 

62 

65 



4 

28 

34 

36 

42 

47 

50 

52 

54 



5 

21 

26 

28 

33 

37 

40 

42 

44 



6 

16 

19 

21 

25 

29 

32 

33 

36 



7 

12 

15 

16 

19 

23 

25 

27 

29 



8 

9 

11 

13 

15 

18 

20' 

21 

24 



9 

7 

9 

10 

12 

15 

16 

17 

20 



10 

0 

7 

7 

9 

11 

13 

14 

16 







T.S.D. = 

20 cm. 






"Air” Dose — 

96 

90 

87 

83 

78 

76 

75 

72 

71 


Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 

100 


0.5 cm. 

84 

85 

88 

92 

93 

93 

95 

96 

96 


1 

73 

74 

79 

85 

88 

89 

90 

92 

93 


2 

00 

59 

63 

72 

76 

78 

79 

81 

83 


3 

41 

47 

51 

59 

64 

67 

68 

71 

72 


4 

31 

38 

40 

47 

53 

56 

58 

60 

61 


5 

24 

29 

32 

37 

•42 

46 

47 

50 

51 


6 

18 

23 

25 

29 

34 

37 

39 

42 

43 


7 

14 

18 

19 

23 

27 

30 

31 

34 

36 


8 

11 

14 

15 

18 

22 

24 

25 

29 

31 


9 

8 

11 

12 

14 

IS 

19 

21 

24 

26 


10 

6 

8 

9 

12 

14 

15 

17 

20 

21 


4 




T.S.D. 

= 30 cm. 




70 

"Air” Dose — 

96 

90 

87 

83 

78 

76 

75 

72 

71 

Skin Dose — 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.5 cm. 

86 

87 

90 

94 

95 

95 

97 

98 

98 

99 

1 

75 

76 

81 

88 

91 

92 

93 

95 

96 

97 

90 

79 

09 

2 

58 

63 

67 

76 

80 

82 

84 

87 

88 

3 

4o 

51 

55 

64 

69 

73 

74 

77 

7S 

4 

35 

42 

45 

53 

59 

62 

64 

67 

68 

5 

27 

33 

37 

43 

49 

52 

54 

57 

59 

00 

52 

45 

58 

34 

29 

6 

21 

26 

29 

34 

40 

43 

45 

49 

51 

7 

17 

21 

23 

27 

32 

35 

38 

41 

43 

8 

13 

17 

18 

22 

26 

29 

31 

35 

3/ 

9 

10 

10 

8 

13 

10 

15 

12 

IS 

15 

22 

18 

24 

20 

26 

21 

30 

25 

33 

27 


"Air” Dose— 9G 

Skin Dose— 100 

0.5 cm. 87 

1 77 

2 60 

3 47 

4 37 

5 29 

6 23 

7 18 

8 15 

9 11 

10 9 


T.S.D. = 40 cm. 


90 

87 

83 

78 

100 

100 

100 

100 

87 

91 

95 

96 

78 

83 

90 

92 

64 

69 

79 

83 

54 

58 

67 

73 

45 

48 

56 

63 

36 

40 

46 

52 

29 

32 

38 

43 

23 

26 

30 

35 

18 

21 

25 

30 

15 

17 

20 

25 

12 

13 

17 

20 


76 

75 

72 

71 

100 

100 

100 

100 

96 

97 

99 

99 

94 

94 

97 

9S 

85 

86 

89 

91 

70 

78 

81 

83 

66 

69 

72 

73 

57 

59 

02 

63 

47 

49 

53 

55 

39 

41 

40 

48 

32 

35 

39 

42 

27 

29 

33 

37 

22 

24 

28 

31 


70 

100 

99 

99 

93 

S3 

74 

64 

57 

50 

43 

38 

33 
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Carl B. Braestrup 


March lUU 


Table IX: Depth Dose for H.V.L. 2.0 sur. Al 
(I n roentgens per 100 r "in air”) 


Area in sq. cm. — »■ 

1 

5 

10 

25 

50 

75 

100 

200 

300 

100 

Diam. in cm. 

(1.1) 

(2.5) 

(3.6) 

(5.6) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. 

= 15 cm. 






"Air" Dose-*- 

100 

100 

100 

100 

100 

100 

100 

100 



Skin Dose -*■ 

103 

109 

112 

117 

120 

121 

121 

123 



0.5 cm. 

74 

83 

88 

96 

99 

101 

102 

105 



1 

56 

63 

70 

SO 

84 

86 

87 

90 



2 

35 

43 

48 

57 

61 

63 

64 

67 



3 

23 

30 

34 

41 

45 

48 

49 

52 



4 

16 

22 

24 

30 

34 

36 

37 

40 



0 

11 

16 

18 

21 

25 

27 

28 

31 



6 

7 

11 

13 

15 

19 

20 

21 

24 



7 

5 

8 

9 

11 

14 

15 

16 

18 



8 

4 

6 

7 

8 

10 

11 

12 

14 



9 

3 

4 

5 

6 

7 

■8 

9 

10 



10 

2 

3 

3 

4 

6 

6 

7 

8 







T.S.D. 

- 20 cm. 






"Air" Dose-* 

100 

100 

100 

100 

100 

100 

100 

100 

100 


Skin Dose-* 

103 

109 

112 

117 

120 

121 

121 

123 

123 


0.5 cm. 

75 

84 

89 

97 

101 

102 

103 

106 

lOS 


1 

58 

66 c 

73 

83 

87 

89 

90 

93 

95 


2 

37 

45 

51 

61 

65 

67 

68 

72 

73 


3 

25 

33 

37 

45 

49 

52 

53 

56 

57 


4 

17 

24 

27 

33 

38 

40 

41 

44 

45 


5 

12 

18 

20 

24 

28 

31 

32 

35 

35 


6 

9 

13 

15 

IS 

21 

23 

25 

27 

28 


7 

6 

9 

10 

13 

16 

IS 

19 

21 

22 


8 

5 

7 

8 

10 

12 

13 

14 

16 

17 


9 

3 

5 

6 

7 

9 

10 

11 

12 

13 


10 

2 

4 

4 

5 

7 

S 

8 

10 

10 

.. 


T.S.D. = 30 cm. 


“At'r” Bose ■ 
Skin Dose — ► 
0.5 an . 

1 

2 

3 

4 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
1 m 

103 

109 

112 

117 

120 

121 

121 

123 

123 


76 

86 

91 

99 

103 

104 

105 

108 

no 

112 

inn 

60 

68 

75 

86 

90 

92 

93 

96 

98 

lUu 

cn 

40 

48 

54 

64 

69 

72 

73 

76 

78 

fid 

27 

35 

40 

49 

54 

56 

58 

62 

63 

V‘t 

19 

27 

30 

37 

42 

45 

46 

49 

50 


14 

20 

23 

28 

33 

35 

37 

40 

40 

41 

?? 

10 

15 

17 

21 

25 

27 

29 

32 

32 


7 

11 

12 

16 

19 

21 

22 

26 

26 

m'D 

09 

6 

8 

9 

12 

15 

16 

17 

20 

21 

/.V 

4 

6 

7 

9 

11 

12 

14 

15 

16 

14 

3 

5 

5 

7 

9 

10 

11 

12 

13 

j ^ 
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Tahli! X: Depth Dose For H.V.L. 4 mm. Al 
(In roentgens per 100 r “in air") 


Area in sq. cm. — ► 

1 

0 

10 

25 

50 

75 

100 

200 

300 

400 

Diam. in cm, — *• 

SIA) 

(2.5) 

(3.0) 

(5.0) 

(8) 

(9.8) 

(11.3) 

(16) 

(20) 

(22.6) 





T.S.D. 

= 15 cm. 






“Air" Dose-— 

100 

100 

100 

100 

100 

100 

100 

100 



Skin Dose —*■ 

103 

111 

114 

120 

124 

127 

128 

132 



O.Scm. 

84 

94 

97 

107 

111 

115 

118 

122 



1 

68 

78 

81 

94 

99 

104 

106 

111 



2 

47 

54 

60 

73 

78 

82 

S3 

89 



3 

34 

39 

44 

55 

61 

64 

67 

71 



4 

24 

28 

32 

42 

48 

50 

53 

55 



5 

17 

20 

24 

31 

37 

39 

41 

44 



6 

12 

15 

IS 

23 

27 

30 

31 

34 



7 

9 

11 

13 

17 

20 

22 

23 

27 



S 

6 

8 

10 

13 

15 

17 

IS 

21 



9 

5 

6 

7 

10 

12 

13 

15 

17 



W 

3 

5 

6 

7 

9 

10 

11 

13 







T.S.D. 

= 20 cm. 






"Air" Dose — 

100 

100 

100 

100 

100 

100 

100 

100 

100 


SkinDose-*■ 

103 

111 

114 

120 

124 

127 

128 

132 

134 


O.Scm. 

85 

94 

98 

108 

113 

117 

119 

123 

127 


1 

70 

81 

84 

97 

103 

107 

109 

115 

118 


2 

50 

58 

63 

77 

83 

87 

89 

95 

98 


3 

37 

43 

48 

61 

67 

70 

73 

77 

80 


4 

27 

31 

36 

47 

53 

56 

59 

62 

65 


5 

19 

23 

27 

36 

42 

45 

46 

50 

52 


6 

14 

17 

20 

27 

31 

35 

36 

40 

42 


7 

10 

13 • 

15 

20 

24 

26 

28 

32 

34 


8 

8 

10 

12 

15 

18 

20 

22 

25 

28 


9 

6 

8 

9 

12 

14 

16 

18 

21 

23 


10 

4 

6 

7 

9 

11 

13 

14 

17 

18 






T.S.D. 

= 30 cm. 






"Air" Dose-*- 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Skin Dose —* 

103 

111 

114 

120 

124 

127 

128 

132 

134 

136 

0.5 cm. 

87 

96 

100 

111 

115 

119 

121 

126 

130 

132 

1 

73 

83 

87 

100 

106 

111 

113 

119 

121 

125 

2 

53 

61 

67 

82 

88 

92 

94 

101 

105 

108 

3 

40 

47 

52 

66 

73 

76 

79 

84 

87 

90 

4 

30 

35 

40 

53 

59 

63 

65 

69 

72 

75 

5 

22 

26 

31 

41 

48 

51 

53 

57 

60 

63 

6 

17 

20 

24 

31 

36 

40 

42 

46 

49 

52 

7 

12 

16 

18 

24 

28 

31 

33 

38 

41 

44 

S 

9 

12 

14 

19 

22 

25 

26 

31 

34 

37 

9 

7 

9 

11 

15 

18 

20 

22 

26 

28 

30 

10 

5 

7 

9 

12 

14 

16 

17 

21 

23 

24 
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Table XI : Depth Dose for H.V.L. 8 mm. Al (0.44 mm. Cu) 
(In roentgens per 100 r “in air”) 


Area in sq. cm. 
Diam. in cm. 

1 

(1.1) 

5 

(2.5) 

10 

(3.6) 

25 

(5.6) 

50 

(8) 

75 

(9.8) 

100 

(11.3) 

200 

(16) 

300 

(20) 

400 

(22.6) 

"Air" Dose-* 

Skin Dose -* 

0.5 cm. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

100 

103 

86 

73 

53 

39 ' 
29 

21 

16 

12 

9 

7 

6 

100 

111 

93 

79 

62 

48 

38 

28 

22 

17 

13 

10 

7 

100 

115 

101 

87 

68 

54 

42 

32 

25 

19 

15 

11 

9 

T.S.D. 

100 

121 

110 

100 

82 

65 

51 

39 

31 

23 

19 

14 

11 

— 15 cm, 
100 
128 
118 
109 

91 

75 

61 

48 

37 

29 

23 

19 

15 

100 

131 

121 

113 

96 

80 

65 

53 

41 

33 

26 

21 

17 

100 

134 

125 

116 

99 

84 

69 

56 

45 

36 

28 

23 

IS 

100 

138 

130 

123 

106 

90 

75 

61 

50 

40 

33 

27 

22 



"Air” Dose-* 

100 

100 

100 

T.S.D. 

100 

= 20 cm. 
100 

100 

100 

100 

100 


Skin Dose ~* 

103 

111 

115 

121 

128 

isi 

134 

138 

140 


0.5 cm. 

87 

94 

101 

112 

119 

122 

127 

132 

135 


1 

75 

82 

91 

103 

112 

117 

120 

127 

130 


2 

56 

65 

72 

87 

97 

102 

106 

112 

117 


3 

43 

52 

58 

71 

81 

88 

91 

98 

100 


4 

32 

42 

46 

57 

68 

73 

77 

83 

85 


5 

24 

32 

37 

45 

54 

60 

64 

69 

71 


6 

19 

25 

29 

. 36 

43 

48 

52 

57 

61 


7 

14 

19 

22 

28 

34 

39 

42 

48 

51 


8 

11 

15 

17 

22 

28 

31 

34 

40 

43 


9 

8 

12 

14 

18 

23 

25 

28 

33 

37 


10 

7 

9 

11 

14 

IS 

20 

22 

27 

30 

.. 

"Air" Dose-* 

100 

100 

100 

T.S.D. 

100 

— 30 cm. 
100 

100 

100 

100 

100 

100 

142 

Skin Dose-* 

103 

111 

115 

121 

128 

131 

134 

138 

140 

0.5 cm. 

88 

96 

104 

114 

122 

125 

129 

135 

137 

140 

138 

1 

77 

84 

93 

107 

116 

120 

124 

131 

134 

2 

60 

69 

77 

92 

103 

lOS 

112 

119 

124 

128 

3 

46 

57 

63 

77 

89 

95 

99 

107 

109 

112 

OS 

4 

36 

47 

52 

64 

75 

81 

86 

93 

95 

5 

28 

37 

42 

51 

62 

69 

73 

79 

82 

85 

74 

64 

54 

48 

41 

6 

22 

29 

33 

42 

51 

56 

61 

67 

ll 

7 

17 

23 

27 

33 

41 

46 

51 

57 

61 

S 

13 

18 

21 

27 

34 

38 

42 

48 

52 

D 

10 

13 

17 

22 

2S 

31 

34 

41 

46 

10 

8 

12 

13 

IS 

23 

26 

28 

34 



"Air" Dosc-^- 
Skin Dose -*■ 
0.5 cm. 

1 

2 

3 

4 
6 
6 
7 

5 
9 

10 





T.S.D. 

= 40 cm. 


100 

100 

100 

100 

100 

100 

103 

111 

115 

121 

128 

131 

89 

97 

105 

115 

123 

126 

79 

86 

95 

109 

118 

123 

62 

71 

79 

95 

106 

111 

49 

60 

67 

81 

93 

101 

39 

50 

55 

68 

81 

87 

30 

40 

46 

56 

67 

74 

24 

32 

36 

45 

55 

61 

19 

26 

29 

36 

45 

51 

15 

21 

24 

30 

38 

42 

12 

16 

19 

25 

32 

35 

10 

13 

15 

20 

26 

29 


100 

m 

131 

127 

116 

104 

92 

79 

66 

56 

47 

39 

32 


100 

138 

136 

133 

123 

112 

99 

86 

73 

63 

54 

46 

.39 


100 

140 

139 

137 

128 

115 

102 

88 

78 

70 

58 

52 

43 


100 

142 

141 

141 

132 

118 

105 

91 

SO 

71 

61 

54 

46 
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TaiileXII; Dosage Calculation 


(Diameter of field 2.5 cm. Dose in roentgens) 


H.V.L. — 

Kv.p. 

Filter 

T.S.D. -*• 

1.0 mm. Al 

100 

0 

15 cm. 30 cm. 

2.0 mm. Al 

100 

1.0 mm. Al 
15cm. 30 cm. 

4.0 mm. Al 

120 

2.5 mm. Al 

15 cm. 30 cm. 

8.0 mm. Al* 

135 

0.25 mm. Cu -f- 1.0 mm. Al 
15 cm. 30 cm. 

Air Dose 

13,100 

11,000 

9,540 8,470 

7,420 0,570 

0,460 5,720 

Skin Dose 

13,000 

12,100 

10,200 9,070 

8,100 7,230 

7,230 6,400 

2 cm. 

4,000 

4,000 

4,000 4,000 

4,000 4,000 

4,000 4,000 

5 cm. 

1,180 

1,300 

1,450 1,070 

1,480 1,710 

1,850 2,140 

10 cm. 

180 

240 

270 370 

340 480 

480 070 

Back-scatter Factor 

1 

04 

1.07 

1.10 

1.12 


* H.V.L. = 0.44 mm. Cu. 


Table XIII : Comparison of Depth Dose Data Obtained by Various Authors 


Author* 


Phantom Kv. 


Cu 

(mm.) 


A1 

(mm.) 


H.V.L. 

(mm. 

Al) 


T.S.D. 

(cm.) 


Depth Dose 

(In roentgens per 100 r at skin) 

2 Cm. Depth 5 Cm. Depth 10 Cm. Depth 









10 

50 

100 

10 

50 

100 

10 

50 

100 








cm.* 

cm.- 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.’ 

Q. 

Masonite 

100 


0 

0.9 

15 

32 

38 

40 

11 

14 

15 



, , 

B. 

Water 

100 


0 

1.0 

15 

32 

39 

41 

10 

13 

15 



. . 

Q. 

Masonite 

100 


1 

2.0 

30 

47 

55 

59 

21 

26 

30 




R.&G. 

Masonite 




2.0 

30 




26.2 

33 

36 

7 

io 

12 

B. 

Water 

ioo 


1 

2.0 

30 

48 

58 

60 

21 

27 

30 

5 

7 

9 

Q. 

Masonite 

120 


3 

4.3 

30 

62 

72 

76 

30 

39 

44 


15 

17 

R.&G. 

Masonite 




4.0 

30 

. 

, , 


31 

40 

44 

io 

15 

18 

B. 

Water • 

120 


2.5 

4.0 

30 

59 

71 

74 

27 

39 

42 

8 

12 

14 

Q. 

Masonite 

140 

0.25 

1.0 

8.6 

40 

70 

83 

87 

38 

50 

56 

15 

22 

26 

R.&G. 

. Masonite 




8 

40 




38 

50 

62 

16 

25 

29.7 

B. 

Water 

135 

0.25 

1.0 

8 

40 

69 

83 

86 

40 

52 

59 

13 

20 

24 








3 

20 

300 

3 

20 

300 

3 

20 

300 








cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

cm.* 

L. 

Water 

140 

0.25 

0 

7- 

25 

65 

76 


30 

39 

. , 

9 

14 

, , 

B. 

Water 

135 

0.25 

1.0 

8 

25 

60 

71 

. . 

28 

39 

. . 

8 

12 

. . 

W. 

Water 

127 


6.0 

? 

40 



92 


. . 

62 



28 

B. 

Water 

135 

0.25 

1.0 

8 

40 



91 



63 



31 


* Q- Quimby, E. H. (8). R. & G. Reinhard, M. C., and Goltz, H. L. (10). L. Lamerton, L. F. (6) 
W. Weathenvax, J. L., and Robb, C. (12). B. Braestrup, C. B. (present paper). 


due to differences in homogeneity would 
be insignificant for the usual therapeutic 
technics, where the voltage would not 
differ by more than 20 per cent from the 
values used in this study. 

Table XII also illustrates the practical 
application of the depth dose figures. 
If we assume that it is desired to deliver 
4,000 r to a point 2 cm. below the skin, the 
table shows the dose at the other levels 
for different combinations of distance and 
ray quality. It will be noted that it is 
possible to obtain nearly the same depth 
dose for two different ray qualities by 
increasing the target-skin distance for the 
less penetrating radiation. If it is desired 
to minimize the amount of radiation reach- 
ing the underlying healthy tissue and to 


reduce the exit dose, a low half -value layer 
and a short target-skin distance should be 
used. This, however, may result in an 
excessive skin dose, and the preferred 
technic in each case ' will depend upon 
which is more important: to reduce the 
tissue dose above or below the lesion. 

DISCUSSION 

The wide range of depth doses obtained 
with the four ray qualities used in this 
study indicates that low- and intermediate- 
voltage therapy could be carried out more 
effectively with a limited number of 
technics. Such simplification would per- 
mit better correlation between cHnical 
results and physical factors. Half-value 
layers of 1.0, 2.0, 4.0, and 8.0 mm. Al, 
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as proposed by our local group of x-ray 
physicists and used here, should be suffi- 
cient for most clinical piurposes. Simi- 
larly, two target-skin distances, 15 cm. for 
small fields (5 cm. or less in diameter) and 
30 cm. for large fields, should suffice for 
the treatment of the majority of superficial 
lesions. 

Our study fiirther indicates that the 
choice of phantom material should be 
given thorough consideration before mak- 
ing any kind of depth dose measurements. 
Masonite presdwood should not be used 
for radiations produced at less than 200 
kv., even if its density is unity. Water 
simulates human tissue much more closely, 
and its availability in pure state permits 
better duplications of results between 
different laboratories. This is indicated 
in Table XIII, which shows a comparison 
of present results with previously pub- 
lished depth dose data. As might be ex- 
pected, the values obtained with presd- 
wood are, in general, higher than those for 
water, especially at the greater depths. 
More significant is the much closer agree- 
ment between the authors using water as 
phantom material. Quimby's back-scat- 
ter figures for presdwood are from 3 to -9 
per cent higher than those obtained with 
water in this study, while those of Lam- 
erton, also using water, are 3 to 5 per cent 
lower. This discrepancy may be accounted 
for, at least partially, by the variation in 
field distribution obtained with x-ray 
tubes of different construction. 


Note; The autlior wishes to acknowledge his 
indebtedness to Drs. G. Failla and E. Quimby of 
the Radiological Research Laboratorj', College of 
Physicians and Surgeons, Columbia University, for 
their helpful co-operation, and to the Department 
of Radiology of the College of Physicians and 
Surgeons, Columbia University, for the use of some 
of its facilities. Credit is also due to Mr. Gordon 
H. Cameron of this laboratory for bis valuable 
assistance with the experimental work. 

030 West lOSth Street 
New York .32, N.y. 
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Regenerative Processes Induced by Gonadotropic Hormones 
in Irradiated Testes of the Albino Rat^ 

EMANUELE MOMIGLIANO, M.D., and J. M. ESSENBERG, Ph.D. 

Chicago, 111. 


F rom a review of tlie literature it ap- 
pears tliat spontaneous regeneration 
of tlie seminiferous epitlielium following 
irradiation depends mainly upon (1) the 
dosage of x-rays used and (2) tlie interval 
of time wliicll has elapsed subsequent to 
irradiation. It was first claimed that a 
small amount of x-rays, administered in 
a single dose, would produce a complete 
and permanent sterilization (1), but fur- 
tlier and more accurate investigation has 
shown tliat the spennatogenic function 
can be permanently suppressed only by 
doses which seriously injure the interposed 
and neighboring tissues. The only way in 
which irrevocable sterilization can be pro- 
duced without causing serious lesions of the 
skin and mucous membrane is to divide 
the total amount of radiation into several 
fractions. This has been clearly demon- 
strated by the basic experiments of Regaud 
and Ferroux (2). 

The conception of the interval following 
irradiation has also changed. In the 
earlier experiments, the time allowed be- 
tween irradiation and autopsy was one to 
three months. In later investigations it 
was learned that a longer interval was 
necessary to prove beyond question that 
sterilization had occurred, the period being 
first increased to four months (3) and later 
to eight months (4) . 

Two conditions thus appear to be in- 
dispensable: (1) the lapse of an adequate 
period of time following irradiation, to 
rule out the possible survival of the most 
resistant germinative cells; (2) the ad- 
ministration of the x-rays in fractional 
doses in such a manner as to assure de- 
struction of the least radiosensitive cells. 

* From the Department of Anatomy, Loyola Uni- 
versity School of Medicine, Chicago, 111. Accepted 
for publication in August 1943. 

The gonadophysin used in the experiment to be de- 
^ribed was generously supplied by G. D. Searle & Co., 
Chicago. 


A number of other factors, such as the 
spacing of treatments, dosage, quality 
of x-rays, etc., are probably responsible 
for the varied results reported in previous 
experiments. 

X-ray-induced injuries to the germina- 
tive tissue of the testes can be divided 
into four successive phases: 

1. Degeneration of spermatids, incom- 
plete maturation of spermatozoa, forma- 
tion of giant cells. The cells already 
mature are not visibly affected, at least 
for a certain period of time. 

2. Disappearance of spermatids, but no 
appreciable alteration of spermatocytes, 
spermatogonia, and Sertoli cells. 

3. Degeneration of spermatocytes. 

4. Complete denudation of tubules, 
with a fibrous hyaline thickening of the 
tubular walls. 

Obviously, the possibility of regenera- 
tion of the seminiferous epithelium is re- 
moved when the last of these four steps 
is accomplished. In most of the previously 
reported experiments, the degenerative 
changes did not reach the fourth stage. 

Regeneration of germinal epithelium 
presumably takes place (a) in certain so- 
called “indifferent” or imdifferentiated 
cells which are capable of transforma- 
tion into either spermatogonia or Sertoli 
cells (5); (b) in Sertoli cells after a pre- 
liminary dedifferentiation into an earlier 
stage of development: a kind of retro- 
gressive metamorphosis (6) ; (c) from modi- 
fied spermatogonia which are embedded 
singly or in groups in the SertoH syncyt- 
ium (7). Whatever the type of cell 
capable of restoring the seminiferous epi- 
thelium, the persistence of a layer of cells 
which are not exactly identified as Sertoli 
cells, or spermatogonia, or other un- 
differentiated cells, often leaves in doubt 
the effectiveness of the sterilization. 
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Bourg (8) was the first to test the action 
exerted by gonadotropins derived from 
the urine of pregnant women upon the 
testes of irradiated rats. He found that 
irradiation with 1,000 r would not prevent 
a proliferative response of the interstitial 
cells, with increased secretion of male 
hormones and accelerated development of 
the prostate gland. 

The problem was reinvestigated by 
Johnston (9) who decreased the dosage of 
x-rays to 300 r, administered at one time. 
Some of the irradiated animals were in- 
jected daily vdth 5 rat units of antuitrin 
S, for a period of six weeks. Autopsy 
followed immediatety after the treatment. 
In the injected animals, as compared with 
uninjected animals, an increase of 44 per 
cent in the testicular weight was noted. The 
increase in the combined weight of the 
dorsal lobe of the prostate and the semi- 
nal vesicles was much greater (95 per 
cent); a corresponding increase was no- 
ticed in the ventral prostate gland. It is 
interesting to note that while the weight of 
the accessory organs greatly surpassed that 
for the unirradiated animals, the weight 
of the testes remained far below (260 mg. 
compared with 668 mg. in the controls). 

Heald, Beard, and Lyons (10) admin- 
istered x-rays to immature rats in single 
doses of 1,152 and 4,608 r. In some 
animals irradiation was directed to the 
entire testicle, which was directly exposed 
through an abdominal incision; in others, 
only half the organ was irradiated. Treat- 
ment with gonadotropic hormones was 
initiated five days after irradiation. Seven 
units of prolan were injected daily for five 
days, and autopsies were done twenty-four 
hours after the last injection. A pro- 
nounced atrophy of the tubules was demon- 
strated, botli in the animals recemng 1,152 
r and tliose recemng 4,608 r. There was 
degeneration of all but a single layer of 
cells, most of whicli were Sertoli cells. 
The interstitial cells, on the contrar>% 
were stimulated by the hormones, as 
indicated by tlie presence of some mitoses 
even after irradiation with 4,608 r. The 
weight of the accessor>^ organs was main- 


tained, but an increase of 50 per cent was 
registered when the irradiation was di- 
rected to one-half of the testis. The re- 
sponse of the irradiated testes to the 
gonadotropic hormones was, therefore, 
essentially negative in so far as regeneration 
of the seminiferous epithelium is concerned, 
but positive with reference to the inter- 
stitial cells. 

The hormones used in the e.xperiments 
mentioned above were extracted from tlie 
urine of pregnant women. • No investiga- 
tions have been reported in which pitui- 
tary gonadotropins were employed. It is 
interesting to note that, in the case of the 
ovary, the action of the urinary gonado- 
tropins is not limited to a stimulation of 
the theca cells or of the interstitial tissue, 
but seems to include a real regeneration of 
the follicular system. Niirnberger (11) 
has noticed, for instance, the presence 
of follicles in the rat ovary which later 
were transformed to corpora lutea, 195 
days after irradiation with a dosage three 
times as intense as the castration dose for 
rats. Using large amounts of horpan and 
prolan, Hermann (12) has obtained not 
only a regeneration of the follicles in 
guinea-pigs but, in due time, fecundation 
of some of the irradiated animals. 

In view of the more complex and prob- 
ably the more elective action of the gon- 
adotropic hormones extracted from tlie 
prehypophysis, we thought it would be of 
value to study their effect on irradiated 
testes. The experiments recorded here 
were carried out for that purpose. 

material and methods 

The gonadotropins derived from the 
urine of pregnant women or women in ic 
menopause, or from cliorionic tissue anf 
mare’s serum, do not exert a definite stinni 
lating effect on the proliferation of 
germinative cells. As seen in e.xperimen s 
involving hypophysectomy, avitaminosis, 
ligature of the spermatic arteries, 
tomy, cryptorchidism, etc., the action o 
these gonadotropins appears^ 
and often contradictory. Their . 

seems limited mainly to the inters i 
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cells, which respond witli an enhanced pro- 
liferation and an inereased secretory aetiv- 
ity. This explains tlie increase of weight 
and volume of tlie accessory organs in all 
tliese experiments. A direct action on 
the tubules has been specifically denied 
by Collip, Selye, and Thomson (13). 

The gonadotropic hormones derived 
from pituitary sources show a definite 
action on tlie seminiferous epithelium. 
The follicle-stimulating fraction, for ex- 
ample, acts upon the tubular system of the 
testes, as is demonstrated by the reparative 
influence exerted after hypophysectomy 
(14, 15, 16). This stimulating influence 
seems to involve only the tubular develop- 
ment; no clianges are evident in the in- 
terstitial tissue. The luteinizing hormone, 
on the otlier hand, affects only or mainly 
tlie interstitial tissue, which explains the 
large increase in volume of the accessory 
organs both in normal animals and animals 
in which tlie tubular system has under- 
gone degenerative processes. The simul- 
taneous injection of the follicle-stimulating 
and the luteinizing hormones activates 
both the tubules and the interstitial cells. 

In order to test the response of irradiated 
testes to a gonadotropic hormone con- 
taining both tie follicular and the luteiniz- 
ing fraction, gonadophysin, an extract of 
the anterior lobe of the pituitary of sheep 
(produced by G. D. Searle & Co.) was used 
in our experiments. White rats were first 
irradiated at the age of 30 days. These 
animals were sexually immature, since 
adult spermatozoa have not been found 
in rats before the age of 40 or 42 days. 

The x-ray machine was mechanically 
rectified and provided with a Landauer 
roentgenometer. A universal Coolidge 
therapy tube was used. The set-up of the 
machine for the entire investigation was as 
follows: The kilowatt-meter was set at 
96, which delivered 112 kv.p. as measured 
by the sphere gap ; the focal distance was 
10 in. The filter was equivalent to 4 mm. 
aluminum. The roentgenometer was kept 
at 3.2 ma., which, by calculation, gave 0.6 r 
per second. The desired dosage was ob- 
tained by varying the time of exposure. 


A preliminary investigation has shown 
that the x-ray dosage necessary for com- 
plete sterilization of the testes of white 
rats ranges between 800 and 1,000 r, pro- 
vided the total amount is divided into 
three or four fractions separated by an 
interval of not more than five days. The 
same dosage administered at one time 
produces a partial and often moderate 
sterilization.^ The explanation of these 
different results probably lies in the fact 
that the most refractory cells are the 
spermatogonia, and that only part of 
these are in a stage of reproductive ac- 
tivity, and therefore radiosensitive, at 
the time of irradiation. The fractionation 
of the dosage should be effected in such a 
way as to injure the spermatogonia when 
they pass from a stage of inactivity to a 
stage of proliferation, according to a certain 
rhythm of mitosis (18, 19). For this 
reason, the total dose of x-rays has been 
divided into three fractions, separated by 
an interval of five days. 

The testes were drawn from the ab- 
dominal cavity into the scrotal sac by 
constricting tape and were then irradiated, 
the animals being strapped, back down, 
on a specially constructed board and pro- 
tected during irradiation by a sheet of 
lead. Testes and accessory organs were 
fixed in Bouin picric acid solution and 
weighed after twenty-four hours. The 
dissection of the accessory organs was 
performed in such a way as to isolate the 
ventral and dorsal lobes of the prostate, 
the coagulating gland, and the seminal 
vesicles. The organs were embedded in 
paraffin and were stained with eosin-hemat- 
oxylin. 

In all, 80 animals were used, for these 
studies. They were classified in the follow- 
ing groups : 

GROUP I : Untreated controls (27 animals) 

A. Four rats. Autopsy at 30 days of age. 

B. Six rats. Autopsy at 40 days of age. 

C. Five rats. Autopsy at 60 days of age. 

D. Six rats. Autopsy at 90 days of age. 

E. Six rats. Autopsy at 120 days of age. 

= In the experiment of Hertwig (17) only 12 per cent 
of the animals irradiated with 800 r, given at one time, 
showed complete sterilization . 
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GROUP II ; Treated with x-rays (800 r) at 30, 35, 
and 40 days of age; uninjected (25 animals.) 

A. Six rats. Autopsy after final x-ray treat- 

ment, at 40 days of age. 

B. Six rats. Autopsy at GO days of age. 

C. Six rats. Autopsy at 90 days of age. 

D. Seven rats. Autopsy at 120 days of age. 
GROUP 111; Treated with x-rays (800 r) at 30, 35, 

and 40 days of age and injected with gonado- 
physin. Autopsy at 120 days of age (18 
; nimals.) 

A. Six rats injected twice weekly, 10 R.U. per 

injection, from time of first x-ray treatment 
until autopsy. Total amount of gonado- 
physin 260 R.U. 

B. Six rats injected twice weekly, 10 R.U. per in- 

jection, from 60 days of age until autops 3 ^ 
Total amount of gonadophysin 180 R.U. 

C. Six ratfe injected daily, 10 R.U. per injection, 

during the last 10 days before autopsy. 
GROUP IV : Treated with x-rays at 30, 35, and 40 
days of age (800 r) and injected with testoster- 
one propionate. Autopsy at 120 days. 

A. Six rats injected daily with 1 mg. testosterone 
propionate (Oreton, Schering) during the 
last 10 days before autopsy. 

GROUP V : Surgically castrated at the age of 30 days. 
Autopsy at 120 days. 

A. Six rats. 

RESULTS ESr IRRADLA.TED, UNINJECTED 
ANIMALS 

The microscopic changes in the animals 
treated by irradiation alone show a 
definite relation to the interval elapsing 
after the irradiation. The rate of the 
degenerative process, however, varies con- 
siderably in the different groups studied. 

Autopsy Immediately after the Last Ir- 
radiation {at 40 Days of Age): The ir- 
regular distribution of the degenerative 
changes is particularly evident in the 
animals autopsied at 40 days of age, im- 
mediately followng the last irradiation. 
Tubules completely denuded or lined by 
a single layer of spermatogonia are inter- 
mixed witli tubules which reveal no 
degenerative clianges, or even active sper- 
matogenesis. Apparently normal tubules 
are surrounded by others whicli are slightly 
injured, with the persistence of several 
strata of spermatocytes. Contrary to what 
some investigators have claimed, spermat- 
ogonia seem to be the most refractorj’^ 
cells. Spermatids, on the contrary, are 


the most radiosensitive, as shown by the 
early appearance of degenerative changes 
of the nuclei (pyknosis, chromatolysis, 
chromatorhexis). The degeneration of 
both spermatids and spermatocytes is 
often accompanied by the appearance of 
giant cells, some containing 10 or more 
nuclei (Fig. 1). 

The occurrence of giant cells in de- 
generating tubules has been noticed not 
only after irradiation (20), but under vari- 
ous other experimental conditions, namely, 
following injections of iodine and alcohol 

(21) , after thermal or mechanical injuries 

(22) , after administration of tliymus ex- 
tracts (23) or estrogenic hormones (24), 
in conditions of A or B avitaminosis (25), 
after ligature of the spermatic vessels 
(26). It is generally conceded tliat tliese 
cells arise from the fusion of spermatids 
and spermatocytes desquamated in tlie 
tubular cavity. In fact, degenerating cells 
in the interior of tlie tubules have a ten- 
dency to melt together, so as to bring about 
the formation of plasmodial or syncytial 
masses. This is confirmed by the micro- 
scopic aspects noticed in our slides, tliat 
definitely point to a degenerative origin of 
the giant cells. No noticeable changes oc- 
cur in the interstitial cells. Blood vessels 
appear normal. 

Autopsy Twenty Days after Irradiation 
{at 60 Days of Age): Twenty days after 
irradiation the degenerative Ganges Jiave 
progressed further. They now involve ail 
the spermatocytes and sometimes the 
spermatogonia, also. The majority of tJie 
tubules are lined only by one or two 
of cells, represented by spermatogonia an 
Sertoli cells. Cellular debris is found in the 
lumen, mixed with degenerating cells, while 
plasmodial masses are rare. Even after 
this period of time tubules only sligh v 

injured, or tubules in whicli regenerative 

processes are under way, can be foun^ . 
They are seen alone or in groups between 
degenerated tubules (Fig. 2). The sper 
matocytes look normal or even sliow soin 
mitosis. An active proliferation of sper 
matogonia takes place in otlier tu lu > 
especially in those with a dark, crus 
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Figs. 1-6. Effects of irradiation, with and without hormone administration, on testes of the white rat. 

Fig. 1. Degenerative changes observed immediately after irradiation. 

Fig. 2. Progressive degenerative changes accompanied by some evidences of regeneration, 20 days after ir- 
radiation. 

Fig. 3. Changes at 50 days after irradiation. 

Fig. 4. Terminal stage of degeneration, with complete denudation of tubules, 80 days after irradiation. 

Fig. 5. Regenerative changes in animal receiving gonadophysin after first irradiation, 80 days after completion 
of irradiation. 

Fig. 6. Changes in irradiated animal injected with testosterone propionate (Oreton). 


nucleus (the so-called “sporecells”). In 
still others, a large number of secondary 
spermatocytes are noticeable, in spite of 
the absence of spermatids. It is difficult, 
if not impossible, to determine whether 


the seminiferous epithelium lining these 
tubules has escaped the destructive action 
of the x-rays or is the result of regenera- 
tion. In' the latter event, the regenera- 
tion is confined to proliferation of and 
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transformation of spermatogonia into 
spermatocytes. Spermatogenesis never 
reaches a further stage. 

Sertoli cells appear normal and some- 
times more numerous than in the controls, 
i.e., the non-irradiated animals. The in- 
terstitial tissue shows here and there hyper- 
plastic and hypertrophic changes. In- 
stead of a thin layer of cells between the 
tubules, thickly packed epithehoid cells are 
found. They usually lie in groups around 
the blood vessels. In other places, a clear, 
colloid-hke liquid has infiltrated the inter- 
tubular spaces, udth a rarefaction of the 
stroma. 

Autopsy Fifty Days after Irradiation 
{at 90 Days of Age) : The tubules at fifty 
days after irradiation are lined by a single 
layer of spermatogonia and Sertoli cells. 
Spermatocytes and spermatids have dis- 
appeared or are foimd only in the cavity 
of the tubules. The differentiation of 
spermatogonia from Sertoli cells is difficult, 
on account of the vagueness of the cellu- 
lar limits. The epithelial layer has a 
plasmodial aspect; a few relatively large 
and pale nuclei are irregularly distributed 
in the cytoplasm. The iimer border of the 
C3’’toplasm is often interrupted by the 
elimination of cellular fragments in the 
tubular cavity. The interstitial tissue is 
more abundant, partly as the result of an 
increase of the interstitial cells and partly 
because of a proliferation of the stroma 
(Fig. 3). The hyperplastic changes of 
interstitial cells are, however, uneven and 
seldom reach a great intensity. No vas- 
cular changes are found. 

Aiitopsy Eighty Days after Irradiation 
{at 120 Days of Age) : In some animals the 
degeneration of the tubules at eighty days 
after irradiation corresponds approximately 
to that at fifty days. In others, the de- 
generation has reached what can be con- 
sidered the terminal and probabty the 
permanent stage of sterilization, %vith a 
complete denudation of the tubules (Fig. 
4). Sudi a sterilization is comparatively 
rare with a total fractionated dose of 800 
r. It becomes relatively comrnon when 
the dose is increased. A dosage of 800 r 


dhdded into -three fractions can be con- 
sidered a sublethal dose. It is vety dose 
to the one necessary to destroy completdy 
the seminiferous epithelium, including tlie 
Sertoli cells. 

In the areas where the tubules are de- 
nuded, the interstitial tissue is thickened. 
Epithelioid cells are somewhat rare and 
%vithout signs of proliferation. Instead, 
the connective tissue is dense and compact, 
forming a honey-combed net around the 
denuded tubules. Zones of edema and of 
hymline degeneration occur irregularly. 
Vascular changes are sometimes ewdent, 
mostly in the form of an obliterative 
endarteritis. 

RESULTS IN IRRADIATED ANIMALS INJECTED 
'with GONADOPHVSIN 

In animals injected with gonadophysin, 
the results differ in accordance with the 
time the treatment started. In the ani- 
mals injected immediately folloiving tlie 
first irradiation, the degenerative processes 
have given way to a rapid and extensive 
regeneration of the seminiferous epitlie- 
Hum. Figure 5 shows the different aspects 
of the tubules 80 days after irradiation. 
Intermixed with tubules gravely injured 
and lined only by an incomplete syncytial 
layer are other tubules lined by several 
layers of germinative cells in successive 
stages of differentiation. The prolifera- 
tion of the newly formed cells is followe 
by a nearly perfect maturation, as shoun 
by the presence of many spermatids an 
occasionally even of sjiermatozoa. T le 
regeneration of the seminiferous epitliehuin 
never extends to all the tubules at the 
time. It appears to originate from certain 
points and spreads thereafter to ic 
neighboring tubules. 

Microscopically, no marked diucrcn 
has been noted between animals mjcc 
immediately after tlie first irradiation an 
those injected fifteen days after the 
radiation. The weight of tlie t^tes, i 
ever, varies in the two series, being gin< 
in the first series. . 

In every case the number 
the interstitial cells appear to be no icc* 
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Tatile I: Weioht or Testes and Accessory Orc.ans in Control and Irradiated Animals 


Age at Autopsy 

Testes 

(Mg.) 


Lobes of Prostate 

Body 

Weight 

(Gm.) 

BbI 


Dorsal 

fMcr.) 

Cranial 

fMg.'l 

40 days 

Controls 

731 

10 

39 

28 

7 

81 

Irradiated 

629 

28 

62 

49 

9 

123 

CO days 

Controls 

1,016 

24 

51 

34 

9 1 

102 

Irradiated 

557 

77 

88 

58 

34 

133 

90 days 

Controls 

1,903 

91 

125 

74 

26 

150 

Irradiated 

508 

197 

181 

139 

66 

201 

120 days 

Controls 

2,785 

534 

014 

055 

347 

213 

287 

Irradiated 

256 

109 

129 

71 

283 

Irradiated and in- 
jected with 
Gonadophysin* 
(fl) 

731 

238 

190 

199 

95 

257 

(6) 

467 

442 

333 

237 

116 

266 

(c) 

728 

353 

286 

169 

108 

256 

Irradiated and in- 
jected with Ore- 
ton 

504 

840 

648 

382 

212 

266 

Surgical castration 
at 30 days of 
age 


11 

11 

8 


245 


*(a)_ Injection started immediately after first irradiation, (b) Injection started 15 days after last irradiation, 
(c) Injection started 65 days after last irradiation. 


increased. It seems that the interstitial 
tissue retains the capacity to respond to 
the stimulating influence of the gonado- 
tropic hormones for a longer period of time. 
Hyperplastic and hypertrophic changes of 
the interstitial cells are more intense than 
in untreated animals and are present even 
when the seminiferous epithelium has been 
so gravely injured as to preclude any pos- 
sibility of regeneration. 

results m irradiated animals injected 

WITH ORETON 

The tubules in most of the animals 
injected with testosterone propionate (Ore- 
ton) are lined, by only a few scattered 
Sertoli cells and degenerating germinative 
cells. The lumen is packed with cellular 
debris and a network of small hyaline 
bands. Proliferative changes of the inter- 
stitial tissue, if present, are generally 
masked by a large accumulation of a clear, 
homogeneous liquid between the involut- 
ing tubules (Fig. 6). 

Blood vessels are apparently not af- 
fected by the irradiation. The presence 
of a large quantity of a colloid-like liquid 
m the interstitial tissue is probably second- 


ary to the involution of the’ tubules and to 
the reabsorption of the liquefied cells into 
the lymphatic spaces. 

DISCUSSION 

In the accompanying table the average 
weight of the testes and of the accessory 
organs of the various series of white rats 
used in this experiment is reported. It will 
be noted that the progressive atrophy of 
the testes does not extend to the accessory 
organs for a long period of time. Although 
the weight of the testes shows a definite 
effect of the x-rays, with a notable de- 
crease after even a few days, the weight 
of the accessory organs largely exceeded 
that of the controls for six weeks after ir- 
radiation. From then on, the weight of 
the seminal vesicles and of the prostate 
showed a sharp decline, while in the con- 
trols the weight was rapidly increasing. 

The varied response of testes and ac- 
cessory organs to x-rays is well known. 
Practically all of the experiments to date 
agree that the destruction of the semi- 
niferous .epithelium does not include the 
sources which provide the male hormone 
and, therefore, the stimulating factors for 
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the development of the accessory organs 
(27, 28). If the hyperplastic and hyper- 
trophic changes noticed in the accessory 
organs after irradiation can be taken as 
indicators of the activity of the interstitial 
cells of the testes, it appears certain that 
these cells constitute the main source of 
the male sex hormone. 

Surgical and x-ray castration differ in 
their effects on the accessory organs. 
Surgical castration not only prevents the 
development of the accessory organs, but 
brings them back to an infantile stage 
(Table I). 

In irradiated animals, the response of 
the accessory organs to androgenic hor- 
mones is much more intense than to gon- 
adotropic hormones. In both instances, 
the seminal vesicles and the prostate are 
enlarged, but more so with androgenic 
hormones. On the contrary, gonadotropic 
hormones show a tendency to increase the 
weight of the atrophic testes, while testos- 
terone does not. 

The possibility of stimulating the ac- 
cessory organs with testosterone, after 
x-ray castration, is not surprising, since the 
stimulation is a direct one, as proved by 
corresponding results in surgically castrated 
animals. Also the lack of (structural) 
changes in irradiated testes is to be ex- 
pected, as with few exceptions androgenic 
hormones do not exert a manifest action 
eitlier on the seminiferous epithelium or 
on tlie interstitial cells. When some 
changes are evident, these are of a retro- 
gressive nature (29). Furtliermore, andro 
genic hormones do not show any favorable 
influence on the regeneration of the semi- 
niferous epithelium injiued by starvation, 
avitaminosis, hypophysectomy, estrogenic 
hormones, etc. If the treatment is started 
when the degeneration of the seminiferous 
epitlrelium has not progressed too far, 
spermatogenesis is maintained (.30). 

The stimulation of tire regenerative 
processes by pituitary gonadotropins is 
interesting since it is the first exact demon- 
stration of this kind. In the investiga- 
tion of Johnston (9), only the weights of 
the testes and of tlie accessory^ organs were 


reported, while Bourg (8) and Heald, 
Beard, and Lyons (10) noticed an enlarge- 
ment of the accessory organs as a con- 
sequence of proliferative changes of tlie 
interstitial cells. The regeneration of tlie 
seminiferous epithelium is very similar 
to that promoted by gonadotropic hor- 
mones after hypophysectomy or by tlie 
administration of Vitamins A, B and E 
after a temporary deficiency, or follow- 
ing an excess of androgenic or estrogenic 
hormones. Complete data can be found 
in a paper by Bail (24). 

If the testes are irradiated wdth less 
excessive doses of x-rays, the undifferenti- 
ated spermatogonia survive the injury. 
We consider these as reserve cells. The 
persistence of these or other undiffer- 
entiated cells is, however, limited to a 
certain period of time, which explains tlie 
dependence of the effects of gonadotropic 
hormones upon the time of administra- 
tion. 


The participation of Sertoli cells in tlie 
regenerative processes seems less probable. 
Their nuclei are often very irre^ar and 
are seldom involved in a process of true 
mitosis. The polymorphism of Sertoli 
cells is purely functional and is correlated 
to spermatogenesis. A certain parallclisni 
between the cyclical changes of the trophic 
and germinative elements has been,^ w 
fact, demonstrated in several investiga 
tions (31, 32). 

In irradiated testes tire transfomia ion 
of Sertoli cells into a syncytium offers to 
spermatogonia, embedded in a common 
cytoplasm, better conditions of nutriw 
and therefore a greater chance of 
If regeneration takes place, * 

resume tlieir individual structiue. ‘ P 
matogonia can then be readily • 
entiated from tlie supporting cells. . 
enter in a phase of active prohtoatim , 
giving rise to spermatocytes, 
bules are relined gradually by sevcra < > 
of germinative cells. The stage o 
ferentiation readied by tlie 
cells varies considerably. Rarely 
exceed the stage of transformatm ^ 
spermatids into spermatozoa. 
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some reason to believe that a period longer 
tlian three months may bring about the 
reappearanee of a large number of sper- 
matozoa, witli the possibility of restoring 
tlie fertility of the irradiated animals. 

The influence exerted by the gonado- 
tropic hormones on tlie interstitial cells 
is less evident because of progressive 
clianges occurring after irradiation. It is 
probable, however, tliat the interstitial 
cells are also stimulated by gonadophysin, 
as shown by tlie limited decrease of weight 
of the accessory organs in comparison 
with untreated animals, from the 50th 
to tlie SOtli day after irradiation. In this 
case, it is not a question of regeneration, 
but of maintenance of tlie anatomical 
and functional changes determined by the 
irradiation. 

CONCLUSIONS 

1. Spontaneous regeneration of the 
seminiferous epithelium of testes of the 
albino rat, irradiated with a dose of x-rays 
not exceeding 800 r, is irregular and in- 
complete. 

2. Recovery is slow with dosages of 
800 r and rare with 1,000 to 1,200 r. 

3. The destruction of the seminiferous 
epithelium involves first the spermato- 
cytes, then the spermatozoa, next the 
spermatids, and finally the spermatogonia. 

4. In spontaneous regeneration, sper- 
matozoa are rarely produced. The newly 
formed cells are generally limited to the 
spermatocyte stage. 

5,. The degeneration of seminiferous 
tubules is followed by hyperplastic and 
hypertrophic changes in the interstitial 
cells. Accessory sex organs show a marked 
increase in size as contrasted with those 
of control animals. 

6. The changes in the interstitial cells 
and in the accessory organs in spontaneous 
regeneration are temporary in nature; 
in both instances involution follows, 50 
to 80 days after irradiation. 

7. Gonadophysin, an anterior pituitary 
gonadotropin, consisting of both the fol- 
licle-stimulating and luteinizing fractions, 
exerts a manifest restorative action on 


irradiated testes if injected at or shortly 
after irradiation and continued for several 
weeks. 

8. The process of regeneration of the 
seminiferous epithelium of the injected 
animals surpasses that of uninjected an- 
imals in rapidity, extent, and complete- 
ness. The germinative cells may reach 
the stage of spermatozoa. 

9. The restorative action of gonado- 
physin varies indirectly with the extent 
of x-ray injury and the time and the 
amount of administration of the hormone. 

10. A temporary stimulating effect 
of gonadophysin on the interstitial cells 
is in evidence, but it fails to prevent their 
subsequent atrophy. 

11. Testosterone propionate shows no 
restorative effect on the x-rayed semi- 
niferous epithelium, but it stimulates the 
interstitial cells and the accessory sex 
organs. 

Department of Anatomy 

Loyola University School of Medicine 

Chicago, 111. 
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Total Subphrenic Abscess* 

DAVID V. LeMONE, M.D. 
and WILLIAM GRANT COOPER, Jr., M.D. 

Columbia, Mo. 

Manifest subphrenic abscess generally 
occurs as an accumulation of pus in one or 
two of tlie numerous peritoneal pockets 
found between the diaphragm and the 
mesocolon. A large number of the sub- 
divisions of tliis space may be involved, 
but such patients rarely survive the in- 
fection. In general, the mortality for un- 
drained subphrenic abscess is around 90 
per cent (1). The rupture of duodenal 
ulcers and of gastric lesions accounts for 
about 27 per cent of all these infections 
(2), and the longer the interval between 
perforation and proper treatment, the 
graver the prognosis. An occasional case 
of complete left-sided subphrenic abscess is 
recorded (3), and one bilateral abscess is 
reported by Osborne (4). We have re- 
cently seen a patient who recovered from a 
rather large subphrenic abscess, originat- 
ing from the rupture of a peptic ulcer and 
present for six weeks before definitive 
therapy. Roentgenologically , and at opera- 
tion, the process involved most of the 
available intraperitoneal spaces. 

The anatomy of this area is briefly as 
follows (5) : The falciform ligament sagit- 
tally divides the subphrenic space into 
two parts, the right and the left. Each 
side is again divided by the lateral liga- 
ment of the liver into a larger anterior and 
a smaller posterior zone. [Faxon (2) 
states that the left lateral ligament is so 
posteriorly placed that no posterior sub- 
phrenic space exists on that side.] The 
unperifonealized superior hepatic surface 
between these ligaments is in another sepa- 
rate compartment. Although not strictly 
subphrenic, the regions immediately below 
the li ver are generally included because of 


their frequent concomitant involvement in 
any infectious process of this type. This 
subhepatic, supramesocolic space is also 
divided sagittally in the mid-line by the 
ductus venosus and the round ligament. 
The right subhepatic space, thus formed, 
connects through the foramen of Winslow 
with the left posterior subhepatic space, 
which is partitioned off from the left an- 
terior subhepatic space by the gastro- 
hepatic ligament. The rupture of a duo- 
denal ulcer, because of its anatomical site 
of origin, frequently gives rise to infection 
restricted to the right posterosuperior, the 
right anterosuperior, and the right inferior 
. subdiaphragmatic spaces. 

CASE REPORT • 

W, J., a 58-year-old white, married American 
farmer, was first seen Oct. 28, 1942, complaining of 
incapacitating abdominal distress. Fifteen years 
earlier an attack occurred characterized by vague 
postprandial pain, nausea, and the vomiting of bile, 
but it was entirely relieved by soda. A symptom- 
free interval of twelve years was then followed by 
recurrences of increasing severity and frequency. 
Five weeks prior to admission, the present acute 
attack began as a sudden prostrating illness, with 
violent nausea and abdominal cramps without 
localization. The patient took five 1-gr. calomel 
tablets every two hours the first night and then a 
large dose of salts. The next morn'ng he was pros- 
trated with indefinite, oppressive sickness and mild 
epigastric pain. Since then, he had continuously 
vomited small amounts of sour yellow fluid, un- 
colored by fresh or old blood. One of 6 stools in 
thirty days was black. His weight had fallen from 
130 to 100 pounds. Respiratory symptoms were ab- 
sent. 

The family history and past history were not con- 
tributory except for recording the daily consump- 
tion of from one to two pints of whisky for years, 
until the onset of the present illness five weeks ago. 

The patient appeared fairly well developed, poorly 
nourished, and asthenic, without evidence of great 
distress. Vital signs were normal. The skin was 
dry and there was little subcutaneous fat, although 
cachexia was not severe. Examination of the heart 
and lungs revealed no abnormality except for ques- 
tionable fixation of the diaphragm. Blood pressure 
was 90/56. The abdomen showed slight, diffuse 
muscle guard in the epigastrium and right upper 
quadrant, but rigidity and rebound tenderness were 
absent. 


From the Diagnostic, Roentgenological, and the 
^rgical Departments of the Ellis Fischel State Cancer 
Hospital, Columbia, Mo. Accepted for publication in 
August 1943. 
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ABC 
Fig. 1. Filins (A. Immediate. B. Two-hour, C. Twenty-four-hour) showing e.xtent of abscess. 


Significant laboratory data on admission were: 
Total serum proteins 7.5 gm. per cent; hemoglobin 
86 per cent; red blood count 4,290,000; white blood 
count 4,650 with a normal differential; high gastric 
acidity on analysis; 4-f blood in the stool by the 
guaiac method. 

After a week of preoperative preparation with 
large amounts of parenteral fluids, vitamins, electro- 
lytes and plasma, dramatic clinical and chemical 
improvement had occurred. X-ray studies showed 
a free fistulous opening arising from the first portion 
of the duodenum and communicating with a bilateral 
subphrenic abscess, into which barium flowed easily 
and from which it could be readily removed by 
lavage. 

On Nov. 31, under continuous spinal anesthesia, 
an exploratory' laparotomy was done and an extra- 
serous exposme of the large abscess cavity obtained. 
The gastrocolic omentum was adherent to the an- 
terior abdominal wall from the hepatic to the sig- 
moid flexure, sealing the upper abdomen off from 
the general peritoneal cavity at about the level of 
the umbilicus. A large amount of gas and foul 
smelling liquid was present above this line. This 
liquid was later found on culture to contain gram- 
negative bacilli. The liver had dropped well away 
from the ribs, the space anterior to it being filled 
with air. The same circumstances applied to the 
spleen and stomach. The under surface of the 
liver was fused to the stomach by rather friable, but 
abundant, pink granulation. Well to the right of 
the mid-line, near the bottom of the pocket, a some- 
what tortuous sinus tract entered this granulating 
tissue and eventually led into the ulcer. All the 
edematous tissue and scar were removed to expose 
the perforation in the anterior wall of tlie first por- 
tion of the duodenum, and the opening, which was 
about 3.5 cm. in its long diameter, was closed trans- 


versely with a Connell type of continuous catgut 
suture reinforced with a single layer of interrupted 
fine black silk mattress stitches. The contents of 
the cavity were removed by suction and it was 
flushed with saline until clean. After tlie foul and 
turbid fluid had been removed, it could be easily 
demonstrated that the lateral abdominal walls on 
each side formed the boundary of the cavity. An 
induration could be palpated in the lesser omental 
sac. It was estimated that the capacity of the 
abscess was well over 4,000 c.c. Four grams of 
sulfanilamide ivere placed in the abdomen. .A 
cigarette drain was brought out from the most de- 
pendent portion through a stab wound posteriorly 
on the right side and the w'ound was closed with 
silver wire, silk sutures being used for the skin. 

Although during the first postoperative week the 
patient’s temperature on two occasions was as lug i 
as 103° rectally, the vital signs were normal there- 
after. A moderate amount of foul smelling, puru 
lent material was discharged from the posterior 
drain wound for some time and a sinus from the e 
subphrenic space drained through the abdomina 
ivali. These subsequently closed. A sma c 
plemal effusion appearing around tlie thirty -sccoi 
postoperative day cleared spontaneously', wi loi 
producing symptoms, by the fiftieth . 

day. Fluids by mouth were tolerated on the scco 
day but were supplemented by daily 
ministration of glucose, saline, vitamins, an P ^ ‘ 
for a week, and thereafter by blood or ' 

fusions as indicated. The patient ^ 

prove on an ulcer diet and was out of ^ ^ 

weeks. On discharge from the hospital i ■ 
his weight was 136 pounds and the total ser 
teins were 5.9 gm. per cent. _ _ 

The patient was seen again in clmic May - . - 
when he was symptom-free. He stater i* 


Vot. 42 


Total SunPHRENic Abscess 


285 


better tlmn he had for years. TJic abdominal wound 
was well healed without evidence of hernia and the 
sinus tracts had remained closed,- The weight was 
143 pounds, a gain of 43 pounds over that recorded 
on admission. 

X-Ray Findings: Preoperative fluoroscopic and 
roentgcnographic obserxmtions were of interest. 
Chest studies were not remarkable. Fluoroscopic 
e-vamination of tlic abdomen showed an increased 
translucenc}' over the entire upper abdomen whidi 
was especially noticeable in the subdiaphragmatic 
and superior lateral abdominal areas. The esopha- 
geal pattern was nonnal. Gastric motility was over- 



prompt and the contrast medium passed immediately 
and directly through a defect in the duodenum into 
a large upper abdominal cavity. Films (Fig. 1) 
showed this cavity to extend from the diaphragm 
downward to the level of the 4th lumbar vertebra in 
its most dependent (right) aspect and laterally to 
the abdominal wall on eiliier side. Both the liver 
and spleen were well outlined. The cavity contained 
barium mixture, other fluids, and air, the level of 
which was seen to shift in various positions. Serial 
films showed an irritation pattern in the small intes- 
tines. The abscess cavity, after gastric lavage, was 
almost entirely cleared of the barium fluid mixture, 
indicating a free fistulous tract at the site of per- 
foration. A diagrammatic sketch (Fig. 2) is in- 
cluded to clarify the films and better demonstrate 
the operative findings. 

Examination on May 28, 1943, revealed no evi- 
dence of the previously reported subphrenic abscess 
cavity. The duodenal bulb was deformed but pre- 
sented an adequate clearance. 

SUMMARY 

A. case is reported in which the rupture of 
a long standing duodenal ulcer gave rise 
bo a total subphrenic abscess. At opera- 
bon, an infected cavity was found, involv- 
tne entire upper third of the abdomen. 


from diaphragm to transverse colon,, and- 
from lateral wall to lateral wall. The en- 
tire liver, stomach, and spleen were in- 
cluded in the cavity, whose total capacity 
probably exceeded 4,000 c.c. X-ray films 
clearly demonstrated the extent of the 
lesion, and closure of the fistula, with 
drainage, resulted in clinical cure. 

The Ellis Fischel State Cancer Hospital 
Columbia, Mo. 
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Two Unusual Cases of Urinary Tract 
Calculi^ 

STUART P. BARDEN, M.D. 

Philadelphia, Penna. 

Two striking cases of urinary tract 
calculi were recently examined in the 
Radiologic Clinic of The Hospital of the 
University of Pennsylvania. In each pa- 
tient a survey film of the abdomen showed 
multiple smooth, round shadows arranged 
in groups, but in neither the position nor 
of the configuration usually attributable to 
urinary tract calculi. In one instance 
intravenous urography was sufficient to 
establish the diagnosis; in the other, intra- 
venous urography and retrograde pyelog- 
raphy were required. 

Case I: I. R., white male, aged 23, was first seen 
in the Gastro-intestinal Clinic for symptoms sug- 
gestive of gallbladder disease. For two years he 
had complained of epigastric fullness, belching, 
and pain across the upper abdomen occurring about 
one hour after meals and persisting for several 
hours. The pain was not relieved by food. There 
was no nausea or vomiting; rio changes had been 

‘ From the Radiologic Clinic of The Hospital of the 
University of Pennsylvania. Accepted for publica- 
tion in July 1943. 
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Fig. 4. Case II : Calculi in the lower end of the left ureter in a male, aged 28. 

A. Both kidney shadows are seen and appear normal. A group of shadows is seen in the mid-line of the pelvis 
outside the usual bladder or ureteral position. The diagnosis at this time was uncertain, although the history 
. suggested urinary tract dysfunction. This patient was studied shortly after the one illustrated in Figure 1 and 
the charaeter of the shadows in the two patients was similar. These calculi contained calcium oxalate, calcium 
carbonate, and calcium phosphate. 

B; Urogram, The clearance of diodrast on the right was within normal limits, but on the left side the clearance 
was so poor that it was necessary to prolong the examination. At an hour and a half one can see that the calices 
are slightly dilated and the left ureter is tremendously dilated and redundant. The calculi were in one of the re- 
dundant loops that was situated practically in the mid-line. 


observed in the stools, and there were no com- 
plaints referable to the urinary tract, such as fre- 
quency, dysuria, or hematuria. Except for child- 
hood diseases the patient had never been ill so far 
as he or his parents could recollect. 

Physical examination was completely negative, 
and the patient appeared to be in excellent health. 
Hemoglobin 90 per cent, white blood count 5,900, 
blood urea nitrogen 12 mg. per 100 c.c., normal 
P-S.P. test. Routine chemical and microscopic 
luinalysis showed normal findings. 

The patient was first referred to the Department 
of Radiology for cholecystography. This revealed 
a functioning gallbladder. On one of the roent- 
genograms, a 14 X 17-inch film, a large mass was 
observed occupying the left lower quadrant within 
which there were abnormal areas of density (Fig. 1). 
Roentgenograms in various positions demonstrated 
the mobile character of these densities. Because 
the symptoms were essentially gastro-intestinal 
nnd since no mass could be palpated in the left 
lower abdominal quadrant, a barium meal examina- 
tion and subsequently a barium enema study were 
performed. These were negative for intrinsic dis- 
ease but showed displacement of the small in- 


testine and descending and sigmoid colon to the 
right and anteriorly (Fig. 2). Intravenous urog- 
raphy demonstrated absence of kidney function on 
the left side (Fig. 3A). A retrograde study finally 
revealed a huge hydronephrotic sac in this 
region containing multiple calculi (Fig. 3B). At 
operation the roentgen diagnosis was confirmed and 
following nephrectomy' and a transient broncho- 
pneumonia the patient has been symptomless and 
well. 

Examination of the gross surgical specimen re- 
vealed hydronephrosis, nephrolithiasis, and a con- 
genital polar vessel causing constriction of the 
pelvis at the ureteropelvic junction. The stones 
were composed of calcium oxalate. 

The pathological process had evidently 
been present for a long time in this case, 
which serves to emphasize how relatively 
silently a urinary tract lesion may develop 
to considerable proportions before giving 
rise to symptoms. That urinary tract 
disease is often heralded by gastro-intes- 
tinal complaints is a fact which frequently 
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Fig. 5. Case II; Pyelogram. The position of the 
catheter illustrates the extent of the redundant ureter. 


is overlooked, particularly when the rou- 
tine blood and urine studies are negative. 

Case II: J. N., white male, aged 28, was ad- 
mitted tvith symptoms of four months’ duration, 
consisting of intermittent left loin pain, radiating 
down the groin and into the scrotum, and pain 
over the left hip relieved by rest. Three years 
previously he had experienced a short episode of 
hematuria wliich had been neglected. There was 
now no hematruia, dysuria, or frequency. The 
remainder of the body systems were symptomless. 


Physical examination showed a healthy yoang 
man with no apparent abnormalities. There was 
no palpable abdominal mass and no loin tender- 
ness. The routine blood count was normal, and 
urinalysis showed clear mine with a pH of 7.0, sp. 
grav. 1.005, and only a few epithelial cells seen 
microscopically. The blood pressme was 130/00. 
Temperatme, pulse, and respirations were normal. 

A survey film of the abdomen studied preparator)- 
to mography revealed multiple round, grouped 
opacities in the mid-line overlying tire sacrum 
(Fig. 4A). Intravenous mography demonstrated a 
left obstructive mopathy, the point of obstruction 
by multiple calculi being at the distal third of the 
left meter (Fig. 4B). That the calculi were in the 
meter was proved by meteral catlieterization and 
retrograde py’elography (Fig. 6). Ureterotomy 
was performed and 72 stones were removed. A 
rubber catheter was placed in tlie meter for drain- 
age. Subsequently, meteral dilatation was per- 
formed, and at the time of writing the patient’s 
condition is satisfactory. The calculi were com- 
posed of calcium oxalate, calcium carbonate, and 
calcium phosphate. 

These two cases are reported for the 
following reasons : 

1. The roentgen pictures of the calculi 

are quite similar and differ from the shad- 
ows of urinary calculi seen in many in- 
stances even though in one case tliere 
was obstruction at the xtreteropelvic junc- 
tion and in the other the obstruction was 
in the lower end of the ureter. _ 

2. Difficulty in diagnosis e.\nsted _in 
Case I because of the disturbed funcbon 
and the absence of symptoms referable o 
the urinary tract. 





EDITORIAL 


Howard P. Doub, M.D,, Editor 


John D. Camp, M.D., Associate Editor 


Announcing a Joint Meeting 
of 

The Radiological Society of North America 

and 


The American Roentgen Ray Society 

at 

The Palmer House, Chicago, 111. 
September 24 to 29, 1944 


The officers and members of the Program Committees of the Radio- 
logical Society of North America and the American Roentgen Ray Society, 
at a meeting held in Chicago, February 12, 1944, decided that the in- 
terests of all radiologists on the North American continent could best be 
served by conducting a joint meeting in 1944. 

It appears obvious that, through such a meeting, radiologists in 
military and civilian practice could obtain much valuable information 
regarding the recent technical and scientific advances in radiology. The 
dissemination of such knowledge is recognized as a valuable contribution 
to the successful prosecution of our military activities. 

Because of its central location, Chicago was selected as the most desirable 
city for the meeting. Prompt action was necessary in order to obtain 
adequate hotel facilities, and we have been assured that sufficient rooms 
will be made available in the Palmer House for those who wish to attend. 

It is not too early to make your plans for the meeting, and you are 
invited to submit contributions to the scientific program and exhibits 
as soon as possible. 

Eldwin R. Witwer, President 
Radiological Society of North America 
Lyell C. Kinney, President-Elect 
American Roentgen Ray Society 
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Twenty-Ninth Annual Meeting o£ the Radiological Society oi North America' 


The 3"ear during which I haVe served 
as your President has been a war year. 
W e as a society felt it our duty to cancel 
our scientific sessions and accept the many 
papers which were scheduled for presenta- 
tion as “read by title.” During war pe- 
riods we are all thrown out of our routine; 
time is precious; momentous happenings 
are occurring; history is made more 
rapidty. But it is, as well, a time when 
we can look back on the past in a new 
light and see whether what we were doing 
in the relatively calm period before the 
war was leading us in the right direction. 

Some years ago Sir Clifford Allbutt 
studied the history of medicine to see what 
he could learn from the changing rela- 
tions of medicine (internal medicine) and 
surgery that should point the way for 
tlie future relationship of those two major 
divisions of medical practice. While read- 
ing his address on that subject, I sarv 
some aspects that should help us as 
radiologists to adjust ourselves properly 
in the general scheme of things medical. 

In the days of Hippocrates there was 
no division into medicine and surgery. 
The field of medicine covered all. Surgery 
was but a method of treatment and a means 
of finding out what was taking place on 
tlie inside, where the eye could not pene- 
trate. In that period the knowledge of 
disease advanced rapidly. The doctor did 
not hesitate to use surgeiy^ or any other 
method of treatment that would benefit 
tlie patient or increase the understanding 
of the medical problem. 

Down through the years that followed, 
physicians gradually lost contact with 
surger}^ because they scorned the practical 
art. There came a time, in fact, in the 
hliddle Ages, when any actual contact 
with the patient was considered bemean- 
ing to the medical man. Losing contact 

"Wchicago. lU.. Dec. 1-2. 1P4.3. 


with reality, medicine wandered into fields 
of metaphysics. Sitting in their offices 
and halls of learning, physicians receh’ed 
reports of their patients and philosophized 
about them. At this period, medicine 
was sterile. 

There was a period in tlie Paris school 
when the surgeons emulated the physi- 
cians. They also met in their academic 
halls and learnedly discussed what some 
one else should do. The actual surgeri' 
was left to the barber-surgeons, the stone- 
cutters, and the herniotomists. Academic 
surgery’’ became as sterile as medicine. 
But “surger}’^” did not become a lost art 
because the technicians — barber surgeons, 
stone-cutters, and herniotomists— kept it 
alive, and from their ranks rose men to 
re-establish it as a science. 

I will not take the time to discuss the 
various ways by which medicine and 
surgery gradually came together again to 
such extent as they have — because the 
lesson for us lies in the period when tlie 
loss of contact with reality led to sucli 
sterility. 

There is now and has been for some 
years a marked tendency for radiologists 
to sit in tlieir offices and “read films or 
discuss treatment. In tlie diagnostic di- 
vision contact witli the patient is often en- 
tirely absent, and in the therap)" division 
it is frequently cursory at best. We shou 
be aware of tlie fact that to the paticn , 
the technician who takes the films or 
is seen daily in the therapy room is more 
important than the radiologist in t 
distant office. 

Technicians who have seen the patient 
and the films can sometimes give a mor ’ 
shrewd opinion as to the condition presen 
than can the radiologist in his easy c im • 
The}’’ see the patient as well as the 1 1 
whereas we often see only the films. ^ 
all too true that a good look at the p> 
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tient can often lead to an explanation of 
shadows which hours spent in study of the 
film alone will not reveal. 

In tlie field of radiation therapy it has 
become too prevalent a practice for the 
radiologist to read tlie clinician’s notes 
and tlien write out a chart directing how 
the patient is to be treated; "200 roent- 
gens per day to sucli and such fields to a 
total of 2,000 roentgens per field.’’ The 
patient is eitlier not seen at all or is only 
superficially examined on the first day 
and not seen again. It doesn’t take a 
teclinician long, with daily observation 
of tlie patient, to feel that she knows better 
than tlie radiologist what the treatment 
should be. Nor does it take our medical 
colleagues long to realize tliat they can 
WTite out routine orders from dosage 
tables, directing how many roentgens per 
day should be given to Iheir patients — and 
have the technician administer the treat- 
ments. If that is all there is to x-ray ther- 
apy we have no reason for existence. 

Is histor}' going to repeat itself? Are 
we losing contact with reality as did the 
doctors of- the Middle Ages? Are we 
coming to the metaphysical and philoso- 
phizing stage of radiology ? Are we turning 
over to the technicians the practical side 
of our specialty to such an extent that 
they will eventually displace us as the 
barber-surgeons did the academic sur- 
geons? How are we to prevent history 
repeating itself? 

The first step is for each of us to return to 
the role of physician. By this I mean that 
we should have contact with those patients 
whose diseases we diagnose or treat. It 
cannot, of course, be the thorough contact 
of the referring physician ; otherwise there 
is no need of both a physician and a 
radiologist. But it can be such a contact 
that the patient knows that there is a 
physician involved in taking the films and 
in making a diagnosis by x-ray, and that 
we, by seeing the lesion as well as the 
film, can make a more complete diagnosis 
for the referring doctor and establish .our- 
selves in his eyes as consultants rather than 
film-readers. In the realm of therapy, I 


hope that it means that we are to take full 
care of the patients referred to us for 
treatment. We do not find many surgeons 
allowing the physician to take care of the 
patient while he is being treated surgically. 
Neither should we find radiologists allow- 
ing physicians or surgeons to take care of 
their patients while these are receiving 
x-ray therapy. 

A common practice, interfering greatly 
with the results of x-ray therapy, is that 
of the referring physician or surgeon failing 
to give up a case sufficiently for the 
radiation therapist to handle it as he deems 
fit. I know there are centers of which 
this is not true, but if you visit many 
radiologists’ offices, you will find all too 
often that the radiologist is to a large ex- 
tent under the direction of the referring 
doctor not only as to the general manage- 
ment of the patient but also as to where 
and how much radiation should be given. 
Proper radiation therapy includes the 
proper management of the patient be- 
tween treatments as well as the proper 
administration of the radiation. Some of 
us lack the courage to tell the surgeon or 
tlie physician that we should manage the 
case, that we must be in charge if proper 
results are to be obtained. 

Another need is for us to realize that 
radiology is not God’s gift to us alone. 
A knowledge of radiology, as of any other 
medical specialty, can be acquired by 
anyone in the field of medicine who cares 
to spend the necessary time in study. 
There are some very good radiologists 
among surgeons, as there are some good 
surgeons among radiologists, and there is 
no reason why we should attempt to set up 
a guild of radiologists that refuses to 
allow anyone else to look at a film or to . 
allow any of its members to do anything 
besides radiology. It is true that each 
one of us is limited in his abilities. In 
practice our limitation should be on the 
basis of personal ability and not artificial 
division. Modern medicine has inherited 
from medieval medicine the custom of 
assigning certain diseases to physicians 
and others to surgeons. Even in com- 
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(Underwood ^ Underwoods Washington, D. C.) 

Wright Clarkson. M.D. 
1SS9-1945 


professional care and attention given his patients, 
the financial status of the individual played not the 
slightest role. His ability as an organizer and 
leader contributed much to medicine as a whole, 
and particularly to the profession in his state and 
community. His interest in the control of cancer 
was one of the most important and stimulating in- 
fluences toward the development of an effective 
organization for that pimpose in Virginia. In 1924, 
he ojicncd in his office a free cancer clinic, the first of 
its kind in the state. As an outgrowth of that, the 
Virginia Cancer Foundation was organized in 19.34, 
with Doctor Clarkson as its first Director. His en- 
thusiasm and counsel will be greatly missed in the 
future work of this organization, which is doing a 
great work throughout the state. 

Doctor Clarkson belonged to many medical 
societies, a number of which he seri-cd faithfully and 
over long periods of time as a member of various 
committees. He was the founder of the Virginia 
Radiological Society and its President at the time of 
his death. He was a former Councillor and Chair- 
man of the Legislative Committee of the Medical 
Society of Virginia, a member of the House of Dele- 
gates of the American Medical Association, a mem- 
ber of the Radiological Society of North America and 
American Roentgen Ray Society, a fellow of the 


American College of Radiolog>s and a diplomate of 
the American Board of Radioing}'. His contribu- 
tions to medical literature were numerous. 

Doctor Clarkson’s loyal devotion to his profession 
and colleagues gained the respect and admiration of 
all who knew him. Although burdened rvith a large 
practice, he could always take time to help solve the 
problems of his friends and colleagues when called 
upon. He found time, also, to devote to church and 
civic duties. 

A recent letter received from one of Doctor Clark- 
son’s close friends. Dr. J. Shelton Horsley, of 
Richmond, Va., pays tribute to him and sums up his 
outstanding characteristics and qualities as follows: 

“Wright Clarkson was one of the finest and most 
lo\'al men I have ever known. He was devoted to 
the medical profession and to his specialty, and was 
one of the leading citizens of Petersburg. He was 
the type of man who can be depended upon under all 
conditions and circumstances. 

“His death was a great loss not only to his City, 
but to the State and also to the Nation.” 

Ct.AYTON W. Eley, M.D. 


JAMES BOYD MASON, M.D. 

1S74-1943 

Dr. James Boyd Alason of London, Ky., died on 
Dec. 2, 1943. boctor Mason was born in 1874. 
He was graduated in 1S94 from the University of 
Louisville (Kentucky) and did post^aduate work 
at the Chicago Clinical School. His practice of 
medicine lacked only a few months of reaching the 
half-century' mark. He was commissioned Major in 
World War I and seiw'ed as Roentgenologist both in 
the states and abroad. He was a member of the 
Board of Examiners for Radiologic Technicians for 
Kentucky' and a member of the Radiological Society 
of North America. 


Books Received 


Books received are acknowledged under tliis head 
ing, and such notice may' be regarded as ^'ccogni ion 
of the courtesy' of the sender. Reviews will be p 
lished in the interest of our readers and as space 
permits. 


E Modern Management of Colitis. By J- 
IRNOLD Bargen, M.D., M.S., F-A.C.Pv Chief 
he Section on Intestinal Diseases, Diysi 
dcdicine, Mayo Clinic; Associate Profess 
dedicine, Mayo Foundation, f^°chestcr. - 
lesota; Secretary, American 
tssociation; Vice-Chairman, Section ”” ‘ 

ntcrologa- and Proctology, American - 
Lssodation. A volume of 322 pages, v.th M 
igures. Published by Charlc.s C Thomas, . P 
ield, 111. Price .$7.00. 
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Book Reviews 

Medical Radiographic Technic. Prepared by 
Members of The Technical Service Department of 
General Electric X-Ray Corporation under the 
editorial snpervision of Glenn W. Files, Director. 
A volume of 3G4 pages, illustrated with 381 original 
figures. Published by Charles C Thomas, Spring- 
field, 111. Price SG.OO postpaid. 

This volume, prepared by the Technical Service 
Department of the General Electric X-Ra}' Corpora- 
tion, was originallj’- projected as a co-ordinated plan 
of instruction for classes in radiographic technic. 
According to the Preface, it is “a book written bj' 
technicians for technicians, an accumulation of ma- 
terial based upon facts now available which have 
proven to be an aid in producing a ‘better end result’ 
and reasons whjL ’ ’ Actuallj'’ it can be recommended 
as a reference book of value to all who are interested 
in the underlying factors necessary for the production 
of good roentgenograms. It brings together many 
facts which formerly could not be found in a single 
volume, and thus fills a long-felt need. 

The first chapters are devoted to a study of the 
basic electrical factors involved in producing x-rays, 
together with a description of the various types of 
circuits and machines, including an adequate de- 
scription of the hot cathode tube, which has played 
so great a part in modern roentgenolog 3 L Several 
chapters are devoted to factors affecting the quality 
of the radiograph, and these are well worth reading. 
Chapters are also included on processing films, 
stereoscop}', planigraphy, soft-tissue radiography, 
and anatomy. 

The chapter on positioning and technic is of 
special interest for its many unique composite photo- 
graphs ' showing the position of the area being ex- 
amined and the angulation of the central ray. A 
suggested technic for each view is given, together 
with variations depending upon differences in the 
thickness of the part, screens, etc. The chapter on 
dental technic is similarly arranged. 

The text is amply illustrated with photographs 
and drawings. A good index enables the reader to 


find without delay the object of his search. The 
volume is attractively bound and a good quality of 
paper is used. 

The 1943 Year Book of Radiology. Diagnosis 
edited by Charles A. Waters, M.D., Associate 
in Roentgenology, Johns Hopkins University; 
Assistant Visiting Roentgenologist, Johns Hop- 
kins Hospital, and Whitmer B. Firor, M.D., 
Assistant in Roentgenology, Johns Hopkins Uni- 
versity; Assistant in Roentgenology, Johns Hop- 
kins Hospital. Therapeutics edited by Jra I. 
Kaplan, B.Sc., M.D., Director, Radiation Ther- 
apy Department, Bellevue Hospital, New York 
City; Associate Radiologist, Lenox Hill Hospital, 
New York City; Clinical Professor of Surgery, 
New York University Medical College. A volume 
of 456 pages and 378 illustrations. Published by 
The Year Book Publishers, Inc., Chicago, 111., 
1943. Price 85.00. 

A summary of the current radiological literature is 
presented in abstract form in this new issue of the 
Year Book of Radiology. 

The diagnostic section comprises 272 pages out 
of a total of 45G. The material is classified on an 
anatomical basis, with the addition of special sec- 
tions on Technic and' Teaching and Principles of 
Practice, which adds greatly to the convenience of 
reviewing any given subject. The abstracts are 
competently prepared and in many instances supply 
all the essential information. Illustrations add to 
their value. 

The section on radiotherapeutics maintains the 
standard set in the diagnostic section. It includes 
an extensive introduction by the Editor, who calls 
attention to significant articles on cancer and radio- 
therapeutics in general. This is followed by sec- 
tions on radiation biology, radiation physics, and 
the application of roentgen rays and radium in 
various parts of the body. 

The volume is adequately indexed so that its 
contents are readily available. Like its predecessors, 
it is of definite value for quick reference to the 
world’s radiologic literature. 



KADIOLOGICAL SOCIETIES OF NORTH AFffiRICA 


Editor’s Note. — Will secretaries of sodeties please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich, 


UNITED STATES 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHoUander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois Stale Medical Society, Section on Radiology.— 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago. 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D,, 607 Medical Arts Building, Syracuse, 
N. Y-. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 540 N. Michigan Ave., Chicago, lU. 

Section on Radiology, American Medical Association . — 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio, 


ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Loi Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jafle, 
M.D., Naval Hospital, Balboa Park, Calif, Meets 
first Wednesday of each month. 

Son Froncisco Radiological Society. — Secretary, Martha 
Motfram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 P.M., 
in Toland Hall, University of California Hospital, from 
January to June: at Lane Hall, Stanford University 
Hospital, July to December. 


INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 


IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section.— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St- 
Meetings are held the third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
B. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to May 
inclusive, at Wayne County Medical Society ciuo 
rooms, 4421 Woodward Ave,, Detroit. 

Michigan Association of Roentgenologists.— Secretary- 

Treasurer, B. M. Shebesta, M.D., 1429 David E lutney 
Bldg., Detroit. Meetings quarterly by announcement. 


COLORADO 

Denver Radiological Club. — Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 

CONNECTICUT 

Connecticut Stale Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford. Meetings bimonthly, on second Thursday. 

FLORIDA 

Florida Radiological Society. — Acting Secretary, 
Walter A. Weed. M.D., 204 E.xchange Building, Orlando. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 47S Peachtree St., N. E., 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 


ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren 
Furey, M.D., 6S44 S. Oglesby Ave. Meets at 
Palmer House, second Thursday of October, 
vember, January, February, March, and April. 


W. 
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MINNESOTA 

Minnesota Radiological Society. — Secretary, 1°'“’ „ ‘ 
Medelman, M.D., 572 Lowry Medical Arts Bids.. 
Paul. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City.— Secretary, 

Arthur B. Smith, M.D.. 300 E. 12th St., Kansa.s City, 
Mo. Meetings last Thursday of each montii. 

The St. Louis Society of Radiologists. 

Schnoebelen. M.D., 462 N. Taylor Ave. M«ts o 
fourth Wednesday of each month c.vcept Jui , J ’ 
August, and September, at a place designated > 
president. 

NEBRASKA . 

Nebraska Radiological Society. — Secretory, F. - 
onds. M.D., 1216 Medical Arts BWe- ehhw 
ings third Wednesday of each month at 0 r.. ■ 

Omaha or Lincoln. 

NEW ENGLAND ^ 

Nrai England Roentgen Ray Society 
shire, Vermont, Massachusetts, and . . potion. 
Secretary, Hugh F. Hare, M.D., Laliey CIm.c, 

Mass. Meets monthly on third Fridav 
Medical Library. 
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NEW JERSEY 

Radiological Society of Nav Jersey. — Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetitigs the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gianfranceschi, M.D., 610 Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse. Meetings ore held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society. — Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the ’time and place of the annual meeting 
of the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnatiRoentgenologists). — Secretary-Treasurer, Samnal 
Brown, .M.D., 707 Race St. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer , 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phila- 
delphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latanf 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond. 

WASHINGTON 

Washington State Radiological Society. — Secretary-T reas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wiscotisin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bldg:, 
Edmonton, Alberta. 

La Societe Canadienne-Frangaise d’Eleclrologie et de 
Radiologic Medicates. — General Secretary, Origine Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 

CUBA 

Sociedad de Radiologia y Fisioierapia de Cuba. — Ofiices 
in Hospital Mercedes, Havana! Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Notes on the Radiography of Head Injuries. E. W. 
Frecker. M. J. Australia 2: 144-146, Aug. 21, 1943. 

The author discusses both plain radiography of the 
skull and pneumoencephalography. 

Plain radiography for demonstration of skull frac- 
tures is a routine procedure in aU cases of head injury, 
for while the fracture itself is of secondary importance, 
determination of its extent and nature may furnish 
valuable information concerning a possible associated 
brain injury. Thus, a fracture in the region of the 
meningeal artery causes one to anticipate meningeal 
hemorrhage, while fracture in the region of the frontal 
sinuses or mastoids points to the possibility of a trau- 
matic aerocele either immediately or weeks later. 

In acute injuries two lateral views and one antero- 
posterior view are considered adequate for a primary 
examination, and even these should be postponed until 
recovery from shock. A postero-anterior view should 
never be attempted in the case of a confused and rest- 
less patient. Examinations with a portable machine 
are not satisfactory and should be repeated with stand- 
ard apparatus if possible. Stereoroentgenograms arc 
used only in settling particularly difficult problems. 

Ordinary fracture lines in the adult skull may remain 
visible for one or two years, but in children they often 
disappear in six to eight months. 

Pneumoencephalography must be considered in the 
demonstration of post-traumatic changes. Ventricu- 
lography outlines the ventricles and encephalography in 
addition renders visible the cisterns, the cortical path- 
ways, and almost any part of the subarachnoid space. 
Deviation of the ventricles from the mid-line may be 
due to a lesion pushing toward the opposite side or to 
scar tissue or atrophy pulling toward the affected 
side. Dilatations of the ventricles suggest obstruction. 
Meningoccrebral scars and localized areas of cortical 
atrophy may be visualized. 

The technic for the introduction of air is necessarily 
specialized and demands special facilities. The author 
believes that a trained radiologist should be a part of 
every neurosurgical clinic so that he may be educated 
in the complexities of brain pathology and in return 
give the neuroclinician a greater degree of roentgeno- 
logical assistance. Donald R. Lai.ng, M.D. 


Electrocardiographic Changes During Pneumoen- 
cephalography. Malcolm W. Bick and Bernard S. Ep- 
stein. Am. Heart J. 26; 200-212, August 1943. 

Electrocardiographic examinations were made be- 
fore, during, and after pneumoencephalography on 12 
patients. All tracings showed alterations, which varied 
in type and degree. These were dirided into two cate- 
gories; those conccnied with the pacemaking mecha- 
nism and tho.se which presented wave form changes. 
Doth may occur in the same patient. In some cases 
only slight wave changes appeared when there was a 
marked pacemaker disturbance; in others the converse 
was true. In .3 patients the changes were pronounced, 
in h moderate, and in 4 slight. 

In 10 cases in the first group there were changes 
which varied from a slight slowing of the rate to sinus 
arrhythmia, nodal beats, anricnlovcntriciilar di.ssocia- 


tion and interference, wandering pacemaker, and auricu- 
lar flutter. 

In 8 cases in the second group there were slight to 
marked alterations in the P and T waves and the S-T 
segments. In 2 cases variations in height and direction 
of the QRS complexes occurred. 

The cardiac changes are caused principally by central 
vagal stimulation. Henry K. Taylor, M.D. 

Diagnosis of Cervical Metastasis from Squamous 
Carcinoma of the Mouth and Throat. C. A. W'hit- 
comb. Am. J. Roentgenol. SO; 219-229, August 1913. 

The physical diagnosis of small metastascs in the 
cervical lymph nodes is difficult and even a large mass 
cannot be diagnosed as metastatic with certainty by 
physical examination until the primary cancer has been 
found. The metastasis of squamous carcinoma about 
the mouth appears with rare exception as a gradual en- 
largement of a single cervical node in a location which 
is predictable and which is determined by tlie site of the 
primary le.=ion. Since differentiation of inflammator>’ 
and metastatic masses is difficult on physical exami- 
nation alone, microscopic study of a biopsy speci- 
men is recommended in all cases. Only in tins way 
can one be certain of the diagnosis and the result of 
therapy. Prophylactic treatment for possible cervical 
metastasis is unnecessary, since in a large percentage of 
cases of squamous carcinoma arising in or about the 
mouth this never occurs. L. W. Paul, M.D. 

Postoperative Parotitis with Radiation Treatment. 
Daniel C. Patterson. Am. J. Surg. 59: 172-170, 
February 1943. _ . 

Postoperative parotitis is a serious condition anti it is 
most important that it be recognized in iks early stage, 
for a successful result demands early treatment, 
differs widely from non-surgical parotitis, or mumps, m 
the shortness of the incubation period, the tcnoenc) o 
suppuration, and the high mortality. The etiolog) o 
the disease is undetermined. It may follow an) )pe 
of operation whether septic or not. It is usua ) 
ushered in with sudden high fever and malaise wi nn 
week after operation. The infected gland cany sioi . 
swelling, and the diagnosis should be easily ' 
Lugol's solution and sulfonamides have been 
some value in controlling infections of this 
irradiation has been most effective. The an 
sents five cases of postoperative parotitis, in 
roentgen therapy was employed with excellent rcsi 


THE CHEST 

:ontroI of Diagnostic Quality in 
i Chest. Russell H. Morgan. Am. J- ^ 

149-101. August 1943. ,.„,.ri(eeno- 

rhe production of diagnostically excellent " 
ms of the chest is primarily dependent P 
itc control of roeiitgenograplnc ‘^^1’"'’“’’^' ‘ , com- 

iccss of developing. In the ] by 

Illy in use today expo.siire technic is cx.mii- 

: thickness of the anatomical structure im« ^ 

ion. Intensity, however. Is J'- ,, „o; 

of the tissues, wh'C" 
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necessarily rcflecletl in mcasureincntsof tissue tliickiiess, 
aiul this method of exposure calculation cannot, there- 
fore, be expected to yield consistently uniform results. 

A rocutgen-ray intensitomclcr has been devised by 
the author which seems to overcome the difficulties 
formerly encountered in determining adequate expo- 
sure. The apparatus is similar in basic design to the 
photographic exposure meter commonly employed in 
photographic work and includes as essential compo- 
nents a radiation detector (comprising a small fluores- 
cent screen), a phototube, a vacuum tube amplifier, and 
a second unit iivcluding a microammeter and a power 
supply. Wfiien roentgen rays impinge on the radiation 
detector, the screen fluoresces, and in response to this 
radiation the phototube conducts a small electric 
current, the magnitude of which is proportional to the 
eflcctive intensity of the roentgen radiation. This cur- 
rent is amplified and is then recorded by tiic microam- 
inctcr. Thus, meter deflections are proportional to the 
intensity of the roentgen rays. 

The only disadvantage of this type of exposure meter 
is that two exposures arc necessary, one for making the 
rocntgcnomctric reading and one for exposing the film. 
This objection has been cfTcctively overcome by the de- 
velopment of a second type of exposure meter, a photo- 
electric timing mcclianism with which roentgeno- 
graphic exposure is controlled automatically. With 
this device, films arc placed in the cassette changer, 
suitable kilovoltagc and milliamperage settings are 
chosen, and the exposure switch of the roentgen ma- 
chine is closed. When the proper quantity of radiation 
has been delivered to the film, the photoelectric timing 
mechanism breaks the roentgen-ray circuit, and the 
exposure is terminated automatically. At the present 
time the multiplier-type phototubes necesssary for this 
operation are not generally available and they may not 
be until after the war is over. 

In addition to proper control of roentgenographic 
exposure, it is also essential that the developing process 
be done correctly. A strict adherence to a time-tem- 
perature method of development is essential. 

L. W. Paul, M.D. 


Foreign Bodies in the Air Passages of Children. 
P. M. Frederick and J. G. Verberkmocs, West. J. 
Surg. 51: 325-329, August 1943. 

Thirty cases of foreign body aspiration in children 
seen during a ten-year period are reviewed, and em- 
phasis is placed on the importance of early diagnosis 
and treatment in the reduction of morbidity and pre- 
vention of mortality. 

The age of the youngest patient was seven weeks and 
of the oldest twelve years. In 23 cases the foreign 
body consisted in vegetal food matter, the peanut 
being the greatest offender. Six patients were treated 
for asthma, pneumonia, and bronchitis before the cor- 
rect diagnosis rvas made and therapy instituted. Em- 
pyema occurred in two cases where a peanut and a tack 
remamed in a bronchus for one and two months, re- 
spectively. Multiple bronchoscopies were needed to 
dram a lung abscess and remove particles of fruit cake 
aspirated six weeks previously. Tracheotomy was per- 
ormed in four instances of edema following bronchos- 
eopy. One death is reported from circulatory failure 
espite prompt removal of a peanut fragment after ad- 
mission to the hospital eight hours following the acci- 

intracardiac stimulants combined 
with artificial respiration. 


"In establishing a diagnosis, next in importance to a' 
positive history are the physical signs.’’ In the vari- 
able symptom-free period that usually follows aspira- 
tion of a foreign body, an asthmatoid wheeze at the 
end of forced expiration can be detected by placing the 
car or stethoscope bell to the mouth. After symptoms 
have developed, the following three signs are most 
common: (1) unilateral limitation of expansion of the 
affected side; (2) hyperresonance to percussion (ob- 
structive emphysema) ; (3) diminished or absent breath 
sounds. 

Routine roentgen examination should include fluoro- 
scopic studies as well as films made in expiration and 
inspiration. Limitation of diaphragmatic e.xcursion 
may be elicited on the affected side as well as evidence of 
obstructive emphysema and, later, signs of atelec- 
tasis. Vegetal foreign matter is rarely radiopaque. 

There is no contraindication to bronchoscopy in sus- 
pected foreign body aspiration. The use of anesthesia 
is controversial. Nitrous oxide and ether were used 
with caution in 23 of the cases in the authors’ series. 

Lester M. J. Freedman, M.D. 

Symposium on the Management of the Cocoanut 
Grove Bums at the Massachusetts General Hospital. 
Roentgenologic Report of the Pulmonary Lesions. 
Richard Schalzki. Ann. Surg. 117; 841-864, June 

1943. 

Following the Cocoanut Grove disaster, in Boston, 
Mass., in November 1942, 39 living patients were ad- 
mitted to the Massachusetts General Hospital. Within 
twelve hours after the disaster, it had become apparent 
that the majority of the survivors were suffering pri- 
marily from some pulmonary complication. Thirty-five 
patients had one and most of them repeated roentgeno- 
logic studies of the chest. Pulmonary lesions were 
found at some time in 22 patients; examination of the 
other 13 was consistently negative. 

The roentgen appearance of the lungs was bizarre 
and varied from patient to patient. Flame-like areas 
radiating asymmetrically from one or both hili and 
bands and lines of increased density were found, as well 
as areas of increased brightness. The majority of the 
changes can be explained by the presence of various 
degrees and amounts of (1) atelectasis and (2) emphy- 
sema, both apparently due to bronchial obstruction. 
In a few other cases there were (3) areas of miliary 
mottling and (4) areas of diffuse density without de- 
crease in size of the involved portions of the lung 
("drowned” lung). 

Sudden massive lobar collapse, comparable to post- 
operative collapse, was seen but once. Another pa- 
tient showed gradual complete collapse of both lower 
lobes. More commonly, however, the obstruction was 
in the smaller bronchi, resulting in collapse of the cor- 
responding lobules, usually visible as triangles or bands 
of increased density. The majority of the roentgen- 
positive cases showed localized areas of atelectasis at 
one time or another. 

Several of the patients showed lobular or lobar areas 
of emphysema during various stages of their pulmo- 
nary complication. These were seen best on films in 
expiration, indicating the presence of trapped air. One 
case in which persistent lobar emphysema was the out- 
standing feature is described in detail. 

A peculiar mottling, suggesting the lesions following 
the inhalation of nitrous gases and acid fumes, was seen 
in two cases. In one there was a diffuse mottling 
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throughout both lungs, a single lesion measuring from 
2.0 to 6.0 mm. in diameter. The lesions were fairly 
well circumscribed but seemed to be confluent in places. 
There was also some increase in the linear structures of 
the lung with several characteristic plate-like foci of 
atelectasis. This combination of linear shadows and 
fine mottling suggests to the author that it is at least 
possible that the appearance was produced by multiple 
fine areas of atelectasis, together with the actual dem- 
onstration of plugged small bronchi. The mottling 
in the second case was less pronounced and was con- 
fined to one lung. Both patients died. 

Early in the process three of the survivors showed, in 
addition to the more characteristic areas of atelectasis, 
an unusual homogeneous groundglass appearance, cov- 
ering the lower half of the left lower lobe in one case, 
the right upper and middle lung field in another, and 
the central portion of both lungs in the third. The 
appearance was similar to that occasionally seen in 
asymmetrical pulmonary edema associated with ne- 
phritis or heart failure. The lesion was observed in 
one case only on the second and third days after the 
disaster; in the second, only on the first day. In the 
third case it was present on the second day, decreased 
gradually and had disappeared entirely on the seventh 
day. The author believes that this finding can best 
be explained by the accumulation of fluid in the alve- 
oli distal to points of bronchial obstruction. 

Infarcts were not recognized roentgenologically in 
the first period following the fire, although some may 
have existed. Acute dilatation of the stomach was 
found in five patients, and of the esophagus in one 
patient. 

Two of the victims of the disaster, dead on arrival at 
the hospital, had roentgenologic e.xamination of the 
chest. In each there was extensive, diffuse, poorly de- 
fined haziness extending throughout the greater portion 
of both lung fields, having the characteristic roentgen 
appearance of pulmonary edema, the presence of which 
was confirmed at autopsy. Both the roentgenologic 
appearance and the postmortem findings in these 
cases were quite different from those in patients who 
survived the first twelve hours; in none of the latter 
cases was extensive pulmonary edema seen. 

Numerous roentgenograms are reproduced. 

(This paper is followed by one by Tracy B. Mallory 
and Wm. J. Brickley (pp. 805-884) describing the 
pathologic changes in the lungs in 6 cases in which post- 
mortem examinations were done.] 

Atypical (Virus Type) Pneumonia with Cor Pul- 
monale. Robert M. Woolford and Joseph H. Ogura. 
Ohio State M. J. 39: 740-747, August 1943. 

A ca.se of "virus” pneumonia is reported, occurring 
in a patient with a previous thoracoplasty for tuber- 
culosis and resulting in anoxemia, cardiac failure, and 
death. Cor pulmonale was diagnosed clinically and 
confirmed at autopsy. The authors reconstruct the 
sequence of events as follows. After thoracoplasty, 
three years earlier, the strain on the right heart was in- 
creased, since almost the whole blood flow was diverted 
through the remaining (right) emphysematous lung. 
The vital capacity was further diminished the year 
before admission, as evidenced by increasing dyspnea. 
The rinis pneumonia decreased the oxygenation of the 
blood, with consequent cardiac and pulmonary failure. 

O.xygen administered by mask reduced the patient’s 
cyanosis but dit! not relieve the dyspnea. Blood gas 


studies showed the CO 2 content to increase progres- 
sively, despite this therapy. Marked thickening of the 
interalveolar septa was considered partially responsible 
for the CO 2 retention. 

Lester M. J. FREEDJtAX, M.D. 


Surgical Management of Solitary Cysts, or Cyst- 
Like Structures, of Pulmonary Origin. AI. Dawson 
Tyson. Ann. Surg. 118: 50-75, July 1943. 

Solitary cysts of pulmonary origin usually first at- 
tract attention because of undergoing some accident, 
such as infection or alteration of the mechanical air- 
exchange through a connecting bronchus, or nipturc of 
the cyst itself. Frequently the presence of a cyst is not 
suspected because of the masking of its presence by 
empyema or tension pneumothorax. A solitary' cyst 
which has become infected is easily mistaken for a lung 
abscess, and often, in this type of case, the final diagnosis 
rests with the pathologist. 

Seven cases are reported by the author, G of wliicli 
were treated successfully by surgical methods. The 
seventh case was discovered on routine chest examina- 
tion, was symptomless, and had not been treated. 
In each of the 6 treated cases the patient came to the 
hospital because of some accident to the cyst, and in 
only 3 instances was a diagnosis of cyst of the lung made 
on the first examination. The complications were di- 
verse: infection; infection with rupture and conse- 
quent pyopneumothorax; progressive expansion of 
the cyst after the subsidence of infection; rupture of a 
sterile cyst and formation of tension pneumothorax, 
rupture of a sterile cyst with discharge of the fluid iiilo 
the pleural cavity. 

In his discussion the author points out that from ac- 
counts in the literature, and a review of In's own cases, 
asymptomatic cystic pulmonary lesions are unconimoii. 
In contrast to some, he believes that wlicn they arc 0 > 
served removal should be advised if the patient |> 
dition will permit, because of the likelihood of accidcn > 
to the lesion and the development of serious conip ica 

tions. . . ... 

The best method of- treatment is extirpation ol 
cyst when possible, as simple collapse or drainage ma 
be inadequate, especially if the cyst has an cpi w 1 
lining. The scope of the operation may vary’, ho"’? .j 
from simple excision or enucleation of the 
to lobectomy or even total pneumoncctornyr. ^ 
restoration of pulmonary function should e 
and has been accomplished in all the cases repor 
the author. P. C. Briede, M.D. 


Bronchogenic Cysts of Mediastinum, wif^ He 

ort of Three Cases. W. E. Adams and T. • 
r. J. Thoracic Surg. 12: .503-516, Angus ' ' 

This paper consists primarily of reports o 

f bronchogenic mediastinal cysts, all of w _ in,] 

essfully treated surgically. Two of the p 
o symptoms definitely referable to t ic 
lediastinum. The third had ^ _,( 3 cfc e? 

>ugh of four years’ duration „ tlnooib 

fiu." In all three cases the cyst ? '],t si,!c. 

junded mass in the mediastinum towar (.gyc (b? 
'wo were at the level of the hilus anc • veru- 

ortic arch. All three were just m an 

ral bodies. In the patient with the chro 1 K ,,;j, 
ir and a fluid level were risible «it uii ly^nncb' 

ating a communication with iht: ttac ic* 
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though this comiminicatioii was never definitely estab- 
lished. 

The mode of development of these cysts is unknown 
but is probably similar to that of congenital lung cysts. 
In most of the 32 reported eases there has been no com- 
munication with the air passages. Grossly the cysts 
are thin-walled and filled with a thin, milky, mucoid 
material under slight pressure. The lining is smooth 
and consists of flattened to columnar ciliated epithe- 
lium. In some places there is no epithelium. The 
remainder of the cyst wall is made up of fibrous tissue, 
smooth muscle, numerous glands, cartilage, nerves, and 
blood vessels. 

The clinical course depends on the size and location 
of the cyst and whether or not it becomes infected. 
Final diagnosis can be made only by exploration or 
postmortem examination. 

Harold O. Peterson, M.D. 

Isolated Dextrocardia, with Diodrast Studies. 
Arthur Ruskin, Herman Tarnower, Berton Lattin, 
and 'George P. Robb. Am. Heart J. 25: 116-122, 
January 1943. 

A case of congenital isolated dextrocardia, without 
"mirror-image” inversion of the chambers, but with 
signs of congenital heart disease and attacks of paroxys- 
mal tachycardia, is reported. Less than 200 cases of 
isolated dextrocardia (heterotaxia of the heart alone 
with normal position of all other viscera) have been 
recorded. 

The patient, a 55-year-old woman, gave a history of 
attacks of palpitation beginning at the age of 35, or 
earlier, usually accompanied by dyspnea and cyanosis, 
sometimes by vomiting and tcichopsia, and once by 
hemoptysis. Between attacks, which were diminished 
in frequency by digitalis, she felt perfectly well. 

On physical examination, the point of maximum in- 
tensity of the heart beat was felt in the right fifth inter- 
costal space. The right border of the heart was per- 
cussed 11 cm. to the right of the midsternal line in the 
fifth intercostal space and 6 cm. in the third intercostal 
space. The left border was percussed 2 cm. to the left 
of. the midsternal line in the fourth left intercostal 
space. The heart sounds were loud ; the second sound 
at the base was louder to the right than to the left of the 
sternum. A loud systolic murmur and a faint, high- 
pitched, blowing diastolic murmur were present, being 
heard best in the right third intercostal space. The 
systolie murmur was widely transmitted over the entire 
precordium. No thrill was palpable. The blood pres- 
sure was 125/80 in both arms and 140/80 in the legs. 
The pulsation of the abdominal aorta was felt to the 
left of the vertebral column. The edge of the spleen 
vyas palpable just under the left costal margin, and the 
liver descended, on inspiration, 4 cm. below the right 
costal margin. 

Teleroentgenograms of the chest showed that the 
heart was enlarged and that it was in the right thoracic 
cavity, with considerable bulging of the right supra- 
ventricular shadow. The aortic knob was on the left. 
Fluoroscopic examination revealed increased pulsations 

u ''*Sht lower (ventricular) and supraventricular 
shadows. The aortic arch passed over the left main 
bronchus and descended on the left side of the spine. 
The aortic pulsations appeared to be normal. There 
"as no "hilar dance.” An esophagram show’ed the 
uwal left aortic arch impression upon the esophagus, 
e stomach was in normal position. 


Roentgenograms taken after the intravenous injec- 
tion of 50 c.c. of 70 per cent diodrast, according to the 
technic of Robb and Steinberg (J. A. M. A. 114: 474, 
1940), showed that the venous auricle and ventricle 
were on the right side, with a left-sided superior vena 
cava coursing downward and then to the right of the 
diaphragm to empty into the right auricle. The out- 
flow tract of the right ventricle formed a prominent 
pulmonary conus. The left side of the postero- 
antcrior film (taken 10 seconds after the injection) was 
found to consist of the left ventricle and aorta. 

The electrocardiogram was characteristic of isolated 
dextrocardia. 

The diodrast studies in this case clearly demonstrated 
the relationship of the heart chambers and the left- 
sided aortic arch. Proof in the past has not been pos- 
sible' w’ithout postmortem examination. The authors 
believe this is the first s udy of its kind. 

Pericardial Effusion in Myxedema. George T. 
Harrell and Christopher Johnston. Am. Heart J. 
25: 505-511, April 1943. 

Two cases of pericardial effusion in association with 
myxedema are reported, one occurring in a 53-year- 
old woman and the other in a 62-year-old man. In the 
first case the pericardial effusion was undoubtedly 
caused by the myxedema itself, for the fluid disappeared 
under thyroid replacement therapy, recurred after com- 
plete withdrawal of thyroid, did not disappear under 
digitalis therapy, and responded a second time to thy- 
roid administration, although in a less dramatic man- 
ner. The effusion in the second case, in which the 
heart was more severely damaged, did not respond to 
thyroid substance alone, but required digitalis also, and 
did not recur on withdrawal of thyroid and digitalis. 
In each of these cases there was evidence of underlying 
arteriosclerotic heart disease. 

Both patients showed a hyperchromic, macrocytic 
anemia, with free gastric hydrochloric acid after his- 
tamine stimulation, a low glucose tolerance curve, which 
quickly became normal with thyroid therapy, and de- 
layed relaxation of the tendon reflexes. The protein 
and cholesterol content of the pericardial fluid was less 
than that of the blood. Leukocytes, especially poly- 
morphonuclears, were present in the fluid. 

Roentgenkymograms made in the first case showed 
absence of pulsation over the lower third of the heart, 
with good pulsations over the great vessels; they in- 
dicated no impairment of ventricular contraction, even 
when pericardial effusion was developing after incom- 
plete withdrawal of thyroid therapy. The pulsations 
over the great vessels were greatly reduced after entire 
cessation of thyroid therapy and the development of 
massive pericardial effusion. The author states that 
"study of additional cases of myxedema heart by means 
of the roentgenkymograph, and perhaps other methods, 
may produce evidence that muscular relaxation is im- 
paired in the ventricle as well as in skeletal muscle.” 

Constrictive Pericarditis Due to Bacterium Tu- 
larense. Report of a Case and Review of Reported 
Cases of Pericarditis Occurring with Tularemia. B. 
■V. Jager and J. C. Ransmeier. Bull. Johns Hopkins 
Hosp. 72: 166-178, March 1943. 

The authors report a case of tularemia of the ty- 
phoidal type with evidence of pleuritis and pneumonia, 
complicated by a constricting pericarditis which per- 
sisted after clinical recovery from the febrile illness. 
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A 22-year'Old white farmer had a chronic febrile 
illness %vhich was not associated with lesions of the skin, 
mucous membranes, or lymph nodes. At the onset the 
symptoms and signs suggested infection of the lungs and 
pleura. Later, dyspnea on exertion became a promi- 
nent symptom. Two and one half months after the 
onset, the patient entered the hospital, where he was 
found to have pericardial and pleural effusions. At 
this time his serum agglutinated B. tulareiise to a dilu- 
tion of 1 : 100. Following withdrawal of a small 
amount of fluid from the pericardial sac, air was in- 
jected at the site. A roentgenogram demonstrated the 
presence of a small amount of fluid and air in a greatly 
thickened pericardial sac. For the first three weeks of 
hospitalization there were signs of increasing pericardial 
constriction associated with bilateral pleural effusions. 
At the end of this time the antitularense titer of the 
patient’s serum had risen to 1:1,280. During the 
fourth week, a transfusion from a patient convalescent 
from tularemia was followed by evidence of clinical im- 
provement. At the time of discharge from the hospitaf, 
constrictive pericarditis persisted without roentgen 
evidence of fluid in the pericardial sac. B. liilarense 
was recovered from the pleural fluid by direct culture. 
In addition, there was suggestive evidence that this or- 
ganism was present in the pericardial fluid. 

The roentgenograms which were taken through the 
course of the illness are fully described. The manifes- 
tations of 9 additional cases of pericardial involvement 
in tularemia are tabulated and discussed. 

New Apparatus for Stereoscopic Fluoroscopy: the 
Stereoroentgenoscope. II. Orthodiagraphy with the 
Stereoroentgenoscope. Max Hopf. Schweiz, med. 
Wchnschr. 73: 975-977, Aug. 7, 1943. 

The author gives some general discussion of the 
standards for heart volume estimation from orthodia- 
graphic diameters. He believes that the advantages 
of determining these diameters by stereoscopic fluoros- 
copy are five: (1) the tracing can be made with open 
shutters, pennitting simultaneous observation of the 
whole heart and thoracic contents; (2) the free observa- 
tion makes it possible to obtain all desired average 
measurements; (3) cross hairs are not required; (4) 
no special .screen or tube assembly for central beam pro- 
jection is ticeded, and both hands remain free for ma- 
nipulation; (5) the arrangement tends to obviate me- 
chanical errors. 

For a description of the author's stcrcorocntgcno- 
scope, sec an earlier paper (Schweiz, med. Wchnschr. 
72: 128-3, 1942. Abst. in Radiology 41: 415, 1943). 

Lewis G. Jacobs, M.D. 

Cardiac Aneurysm: Report of a Case with Correla- 
tion of Clinical, Radiological and Electrocardiographic 
Findings. Driver Rowland. -Ann. Iiit. Med. 19: 
34i)-3r>0, August l!)4;i. 

The author reports a case of cardiac aneurysm, diag- 
nosed clinically, in a patient with typical symptoms of 
coronary occlusion, electrocardiographic findings indi- 
cating right axis deviation, and roentgen cxodcncc of 
cardiac enlargement, chiefly involving the left ventricle. 
The region of the apex was elongated, and there was a 
total absence of pnlsation in this area. With the pa- 
tient turned very slightly, in left oblique view there 
was seen in this region a slight bulging with each sys- 
tolic contraction of the heart 

About 8.5 per cent of ventricular aneiirysnis arc said 


to follow cardiac infarction subsequent to the occlu- 
sion of a coronary artery. Roentgenography, more 
especially- fluoroscopy, is generally considered as offer- 
ing the best means of diagnosis, though not all au- 
thorities are in agreement on this point. The author 
quotes Parkinson el al. (Quart. J. Med. 7; 455, WSS) as 
listing the following radiographic signs. 

(1) Enlargement of the left ventricle with defonuity 

of its contour. 

(2) A localized protuberance inseparable from the 

heart shadow on rotation of the patient. 

(3) Abnormal or absent pulsation of the anciirj-s- 

mal zone. 

(4) Evidence of adhesions between the heart and 

chest wall. 

(5) Calcification of the wall of the sac or contained 

dot. 

The most characteristic finding is an abnormal 
bulge projecting from the surface of the left ventricular 
border. This is particularly diagnostic if one of the 
folfowing signs is observed fluoroscopicaJ/y: 

(1) A diminished or total lack of pubalion in this 

region. 

(2) A paradoxical pulsation in the region of the 

supposed aneurysm, i.e,, a systolic expansion 

of this area. 

(3) Calcification of the pericardium or wall of the 

aneurysm. 

Rotation of the patient into various oblique po.sitions 
under the fluoroscope is invaluable. T!ic right oblique 
view is best for demonstrating aneurysms of the an- 
terior surface, the left for lesions on the posterior stir- 

• 1 -I 

Electrocardiographic changes are discu.sscd in detail. 

A right axis deviation is believed to be of frequent oc- 
currence. Its presence in association with left ventncii- 
lar enlargement is especially significant. A systolic 
pulsation separate and distinct from the apex pulsation 
is also strongly suggestive of cardiac anetirysm, as 
pointed out by various observers. ^ 

The author believes the majority of cas« can « 
diagnosed antemortem by thorough corrclntion o 'c 
clinical, electrocardiographic, and roentgen findings. 

Stephen X. Tac.f.r, M-*'- 


Two Cases of Dissecting Aneurysm of the Aorta, 
with Ante-Mortem Diagnosis. M. I'-. 

Elizabeth Garber. Am. Heart J. 25; ■!07~U . • 

1943. . . vfinu'' 

Among 283 patients with hypertension o' . 

kinds seen in the Lilly Laboratory for Chineal 
during the past four years. 2 had dissecting 
the aorta. These 2 cases are presentc!! »• 
in each the diagnosis was made clinically. 

Lhors also review 151 cases reported in 


So. 


literature since Shennan’s report in cv,.:,.. 
Medical Research Council, Special Repor 
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most outstanding symptom of aneurysm. Pain, with 
temporary paralysis of the c.\trcmitics, is usually caused 
by actual dissection of the main artery, thrombosis of a 
vein, or embolism. The pain of coronary occlusion 
seldom radiates below the sacrum, but that of dissect- 
ing ancurj’sin commonly radiates to the legs. Asso- 
ciated with the pain arc coldness and diminution or 
absence of the pulsations of the arteries. The latter 
may be transient. There is a peculiar grayish cyanosis 
which accompanies the patient’s appearance of anxiety. 
This is not relieved by the administration of oxygen. 

The temperature may be subnormal if the patient is 
in shock, or it may be moderately elevated. There is 
usually an increased leukocyte count. Of 20 patients in 
whom an erythrocyte count was recorded, 16 had a pro- 
gressive anemia. There is no typical electrocardio- 
graphic pattern. 

Any patient with hypertension should have a roent- 
genogram of the chest. If there is abnormality of the 
cardiac, aortic, or mediastinal shadow’, subsequent 
roentgenograms may disclose progressive enlargement. 
Fluoroscopic examination is usually an aid in the diag- 
nosis of aneuo’sm. In the authors’ cases roentgeno- 
graphic and fluoroscopic examination of the chest 
showed widening of the aorta and mediastinum. 
Thirty-one of the 151 patients had roentgen abnormali- 
ties suggestive of dissecting aortic aneurysm; 115 had 
no roentgen examination; only 5 had normal shadow’s. 

Congenital Aneurysmal Dilatation of the Aorta 
Associated with Arachnodactyly. Ridgely W. Baer, 
Helen B. Taussig, and Ella H. Oppenheimer. Bull. 
Johns Hopkins Hosp. 72: 309-331, June 1943. 

Two cases of arachnodactyly are reported in which 
there w’as extraordinary aneurysmal dilatation of the 
ascending aorta. 

One patient w’as under observation from birth, when 
it was noted that the eyes w'ere unusually prominent 
and the fingers and toes abnormally long. Examina- 
tion, at tlie age of 13, one year before death, revealed a 
thoracic and lumbar scoliosis and shortening of the 
chest. The heart was enlarged and lay transversely, 
causing a deformity of the left chest. There was a 
loud systolic murmur. The chest deformity and dis- 
placement of the heart rendered it difficult to evaluate 
the roentgenographic and fluoroscopic findings, but 
there was evidence of great enlargement of the heart, 
particularly of the left auricle and left ventricle. Upon 
the administration of barium the esophagus could be 
seen to be displaced backward by the left auricle. 
Necropsy showed aneurysmal dilatation of the ascend- 
ing aorta, proximal to the aortic arch, but this w'as not 
detected either on fluoroscopic examination or by x-ray. 

The second patient was a colored man, admitted 
to the hospital at the age of 25 years. Examina- 
tion revealed a 2-inch shortening of the left leg, with 
consequent thoracic and lumbar scoliosis. The inner 
ends of both clavicles were slightly dislocated upward. 
The fingers were moderately long and tapering and 
slightly webbed. There were bilateral hallux valgus 
and several hammer toes. A defect in the arch of the 
sacrum was demonstrable by palpation and x-ray. 
Roentgen examination show'ed enlargement of the 
heart, especially in the region of the left ventricle, and 
a moderately enlarged pulmonary conus. Neither the 
aorta nor the left auricle impinged upon the barium- 
filled esophagus. Death occurred eleven months after 
the first hospital admission. 


The necropsy findings in the second case closely par- 
alleled those in the first patient. The two hearts were 
almost identical. Both were much enlarged, the left 
auricle in each instance being so greatly stretched that 
the valve covering the foramen ovale no longer com- 
pletely closed it. In each the aortic ring was dilated 
and the coronary orifices w’Cre displaced upward. In 
each, also, there was a tremendous dilatation of the 
proximal part of the aorta. Histologic examination of 
the aorta in both patients revealed a malformation of 
the media, which the authors believe to have been con- 
genital. 

Syndrome of Rupture of Aortic Aneurysm into the 
Pulmonary Artery: Review of Literature with Report 
of Two Cases. Richard E. Nicholson. Ann. Int. 
Med. 19: 286-325, August 1943. 

The antemortem diagnosis of aortic aneurysm rup- 
turing into the pulmonary artery is rare, chiefly because 
of unfamiliarity with the syndrome or because the pos- 
sibility of its presence is discarded in favor of a greater 
statistical probability. Eighty-one cases were found 
in the literature and details of these, as well as the 2 
reported here, are presented in tabular form. Of 65 
cases in which the sex was mentioned 59, or 91 per cent, 
occurred in males. This preponderance in the male 
sex is due probably to the higher incidence of aneurysms 
in men and the greater physical strain to which they 
are subject. 

The criteria for the syndrome are briefly summarized : 
sudden onset with severe stabbing pain or a sense of 
oppression in the precordial area, usually following 
physical exertion; gradually increasing dyspnea; pro- 
gressive swelling of the lower extremities and trunk; 
rasping cough with expectoration or hemoptysis; cya- 
nosis or extreme pallor of the face and extremities. 

Objective signs include an intense thrill in the second 
to third left interspace during systole or throughout the 
cardiac cycle; a humming "machine-like” murmur 
continuous throughout the systolic and diastolic phase, 
crescendo-decrescendo in character; evidence of aortic 
aneurysm with Corrigan’s pulse and increased cardiac 
rate. Roentgenograms reveal an aneurysmal sac of 
varying size extending to the left of the sternum and an 
associated dilatation of the pulmonary conus. In most 
instances the heart is diffusely enlarged. In the au- 
thor’s cases increased pulsations of the pulmonary ves- 
sel and conus were observed fluoroscopically. In one 
patient diodrast studies showed the fistula with en- 
larged pulmonary conus and vessels. Electrocardio- 
graphic studies have been reported in six cases, but were 
non-specific and showed no points of similarity. 

[The two cases recorded in this paper are also the 
subject of a report by Schattenberg and Harris in the 
American Heart Journal. The abstract of that paper, 
which follows, describes the cases in some detail.) 

Stephen N. Tagbr, M.D. 

Aortic Aneurysm with Rupture into the Pulmonary 
Artery. Herbert J. Schattenberg and William H. 
Harris, Jr. Am. Heart J. 25: 512-521, April 1943. 

Tw’o cases of aneurysm of the arch of the aorta, due 
to syphilis, with rupture into the pulmonary artery, are 
reported in detail— the only two instances of rupture into 
the pulmonary artery in a series of 1,595 aneurysms of 
the thoracic aorta seen at the Charity Hospital, Nerv 
Orleans, over a period of thirty-six years. There 
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were approximately 132 ruptures during this period, 
giving an incidence of rupture into the pulmonary ar- 
tery of only about 1.5 per cent, a somewhat lower 
figure than reported elsewhere. 

One patient was a 40-year-old colored woman, the 
other a 40-year-old colored man. Ssnnptoms in the 
first case — ^palpitation, weakness, swelling of the ankles, 
abdominal pain, intermittent precordial pain, radiating 
to the left flank, and frequent attacks of unconscious- 
ness — began two and one-half months previous to ad- 
mission to the hospital, -which was three months before 
the patient’s death. On admission, the continuous, 
“humming top’’ murmur, peculiar to a ruptured aneu- 
rysm, was noted. A roentgenogram of the chest, taken 
at this time, showed an enlargement of the cardiac 
shadow and evidence of an aneurysm of the arch of the 
aorta. X-ray examination with diodrast showed what 
appeared to be an enlargement of the pulmonary artery. 
Autopsy revealed rupture of the aneurysm into the 
]ejl pulmonary artery — the second instance of its kind 
to be reported in the literature. Also, the aneurysm 
was in the transverse, rather than the ascending portion 
of the aorta. In -view of the pathologic changes, it is 
believed that rupture in this case occurred some time 
before death, possibly during an attack of dyspnea and 
chest pain. 

The second patient was admitted to the hospital 
fifteen hours before death, with a history of a slight 
non-productive cough of three months’ duration and a 
loss of 18 pounds in the previous month. Five days 
prior to admission he noticed a "snap in his chest,” 
which was associated with pain in the left shoulder and 
increasingly severe dyspnea. A roentgenogram of the 
chest showed widening of the mediastinal shadow at the 
base of the heart and just above this area. Autopsy 
revealed an aneurysm in the ascending portion of the 
aortic arch, with compression and destruction of the 
wall of the left pulmonary artery. Rupture occurred 
into the pulmonary artery at its bifurcation. 


possible contributing factor-repeated pressure from 
the end of a draftsman’s board over a period of years 
against the abdomen, and indirectly against the athero- 
matous abdominal aorta. 

This is said to be the second case in which a dis- 
secting aneurysm beginning in the abdominal aorta 
was diagnosed before death. 

Hexry K. Ta\xor. M.D. 

Juvenile Elongation of the Aorta. F. Y. Khoo, 
Am. Heart J. 25: 404-406, March 1943. 

A 12-year-old boy was admitted to the hospital 
suffering from a traumatic dislocation of the right mi.st, 
due to a fall three years earlier, with chronic osteomye- 
litis. Discharging sinuses had been present for about 
two years. Routine fluoroscopic examination of the 
chest revealed an elongated and tortuous aorta, with 
its upper end extending well into the left upper lung 
field, and prominence of both ventricles, especially the 
left. Pulsations appeared normal. The rctrocardiac 
space was clear. A roentgenogram taken with a tar- 
get-film distance of 250 cm. confirmed the fluoroscopic 
observations. The heart appeared sligiitly wider and 
larger than normal; the general outline was somewhat 
sabot-shaped, with moderate rounding of the left 
border and less of the right. The elongated aorta had a 
rather tortuous knob, the superior border of which 
corresponded in level to the fourth thoracic vertebra. 
The cardiothoracic ratio was 0.54, and the width of the 
aortic shadow 5.4 cm. There was no history of cardio- 
vascular disease, and no evidence of congenital syphilis. 

In the absence of other significant findings, the author 
feels that the unusual appearance of the aorta and heart 
might be explained by a congenital abnorniality or h> 
some juvenile degenerative or hypertrophic^ change 
brought about by unknown factors (toxic?) which were 
perhaps related to the chronic infection of the wrist. 

THE DIGESTIVE SYSTEM 


Dissecting Aneurysm of the Abdominal Aorta. 
Eugene DeAngelis. Am. Heart J. 26: 124-128, July 
1943. 

A case is reported in which a provisional antemortem 
diagnosis of a dissecting saccular arteriosclerotic ancu- 
ry'sm was made. The surgeons considered it as a pan- 
creatic or peritoneal cyst. A laparotomy was done, 
and an aneurysm was discovered above the bifurcation 
of the abdominal aorta. Death occurred post-opera- 
tivcly, and the postmortem findings relating to the aneu- 
rysm arc given. 

The patient gave a history of vague abdominal dis- 
tress for over thirty years. During the three years 
prior to hospital admission he suffered from recurrent 
attacks of severe, agonizing, vise-like pain, which began 
in the epigastrium, radiated upward involving the en- 
tire chest and back, and then spread to the neck and 
head and down the upper extremities to the finger tips. 
For eighteen months an abdominal mass had been pal- 
pable, -which had increased to the size of a grapefruit. 
The mass w-^as tense, immovable, with no thrill and no 
expansile pulsation. 

Roentgen examinations of the chest and the ga.stro- 
intestinal tract revealed an enlarged heart, dilated and 
tortuous thoracic aorta, and evidences of external pres- 
sure against the lesser curvature of the stomach. 

The ctiologic factors were arteriosclerosis and hyper- 
tension. An occupational trauma is sugge.stcd as a 


Deformities of the Duodenum Other than Those Due 
to Ulcer. John T. Farrell, Jr. Pennsylvania M. J- 
46: 1149-1151, August 1943. 

Most deformities of the duodenum are due to « ^ 
Other causes arc listed as diverticulum, duodena re 
dundancy, duodenitis, adhesions, foreign body. po>P' 
new growth, and extraduodenal pressure, ^ 

Diverticula are usually asymptomatic, hut ina) 
the cause of indigestion. They sometimes urn ergo 
ceration, with the usual pain and 
roentgen picture is that of a smooth, localize P ^ 
in which the contrast medium is retained ^ 
time after the main stream h.as passed. jmi 

fluid level. -VTien ulceration occurs. 
from duodenal ulcer may be tiiffieidt. it i® 
however, for barium to remain in an ulcer nic le. 

In congenital redundancy of the 
lengthening is usually in the second portion an 

shown in the erect position. rlnttdng 

Duodenitis is characterized by a constant } 
deformity of the duodenal cap. , 1 . 

Inflammatory adhesions due to disc.xw ^ 

bladder or duodenal ulcer will 
“feathering” due to the valvmiac conmvente - 


enng" due to me vaivma<- - - . j, ^ 

uition of all portions of the duodenum at 
en of obstrucljon. 

.,condan.l thm! 


*^;to;i;;'^lics mat am sharp or pointed 


ccome lodged at tiic junction of the : 
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portions of the duodcmnn. In these instances the 
opaque stream usually coincides with the foreign body. 

Benign tumors produce a circumscribed filling de- 
fect. Cancer of tlie duodenum is seldom recognized 
until it has produced obstruction, in which event there 
is delay in the proximal portion of the duodenum and 
gastric retention. 

Tumors of the gallbladder, pancreas, and colon may 
produce cxtraduodenal pressure. Carcinoma of the 
head of the pancreas may deform the duodenum in such 
a way that it resembles an inverted 3. 

Joseph T. Danzer, M.D. 

Roentgenologic Diagnosis of Carcinoma of the Colon. 
L. W. Baird. Texas Slate J. Med. 39: 243-240, August 
1943. 

Carcinoma is the most frequently encountered tumor 
ill the colon. It is being recognized in its earlier stages 
more often because of increasing accuracy of roentgen 
diagnosis and the prevailing tendency toward early 
roentgen examination in vague abdominal disorders of 
questionable etiology. 

Barium meal examination is unsatisfactory and in 
the presence of obstruction is dangerous. It should 
be used only as a complementary method following a 
contrast enema if the lesion occurs in the cecum or ter- 
minal ileum. 

In barium enema studies, carcinoma is indicated by 
an abrupt change in mucosal pattern affecting a rela- 
tively short segment of colon, by an eccentric narrowed 
bowel channel, and by hooks in the barium shadow at 
one or both ends of this segment. Polypoid carcinoma 
produces a lobulated, cauliflower-like filling defect 
rather than lumen deformity and is best demonstrated 
by means of a double contrast examination. 

Granuloma or inflammatory tumefaction produces no 
typical roentgen findings and is diagnosed by the ab- 
sence of the above criteria. 

ItTien carcinoma is complicated by complete obstruc- 
tion, perforation, or secondary infection, the diagnosis 
becomes increasingly difficult. Inflammatory processes 
Involve a longer segment of bowel and the sharp demar- 
cation between normal and diseased colon is lost. Close 
scrutiny, however, often reveals an area within the af- 
fected segment sufficiently characteristic to justify a di- 
agnosis of malignant neoplasm. Complete obstruction 
occurs more commonly in the left colon. Usually, over- 
distention of the distal colon with barium, air, or both, 
will produce two convex smooth spurs in the normal 
bowel shadow on each side of the central constriction. 
The author states that this sign is pathognomonic of 
carcinoma. With obstruction low in the sigmoid, en- 
doscopy is frequently required for diagnosis. 

Of 100 consecutive tumefactive lesions of the colon 
seen roentgenologically in the past four years at the 
Scott & White Clinic (Temple, Tex.), 86 were primary 
carcinomas, 10 were inflammatory granulomas, and 4 
were extrinsic malignant lesions, with secondary in- 
volvement of the colon. Seventy-six of the primary 
carcinomas were correctly diagnosed, including 19 
cases with perforation and 13 cases with complete ob- 
struction. Of the remaining 10 carcinomas, 2 showed 
complete obstruction in the distal sigmoid and 7 were 
complicated by perforation and abscess formation with 
no specific diagnostic findings. Characteristic roent- 
gen signs of primary carcinoma were absent in the 10 
cases of granuloma and in the 4 cases of extrinsic neo- 
Lester M. J. Freedman, M.D. 


Motor Changes Observed Fluoroscopically in the 
Colon of a Patient Afflicted with a Tumor in the Hypo- 
thalamic Region. A. Mayoral. Am. J. Digest. Dis. 
10: 305-307, August 1943. 

A 52-year-old man entered the hospital with symp- 
toms of progressive weakness, headaches, nausea and 
vomiting. Fluoroscopic observation following a bar- 
ium enema showed marked spasticity in the transverse 
colon with forcible propulsive movements. The find- 
ings arc described as being similar to those of cecal tu- 
berculosis or an amebic infection, though the patient 
had no knorvn tuberculous focus and stool examinations 
for amebae and occult blood were negative. Death 
occurred about six weeks later, from cerebral hemor- 
rhage, and autopsy revealed a tumor of the hypothala- 
mus. The gastro-intestinal tract was normal. 

It has been proved by both clinical and experimental 
investigation that tumors in or near the hypothalamus 
cause severe motor disturbances of the gastro-intestinal 
tract. In the absence of amebic or bacillary dysentery, 
extreme irritability of the colon as described may be of 
some value in diagnosing a lesion of the hypothalamus. 

Joseph T. Danzer, M.D. 

Spread of Carcinoma of the Rectum: Invasion of 
Lymphatics, Veins and Nerves. Philip H. Seefeld and 
J. Arnold Bargen. Ann. Surg. 118: 76-90, July 1943. 

This paper reports a study of 100 operative specimens 
of rectal carcinoma and an attempt to correlate the 
presence of perineural invasion, venous invasion, and 
nodal spread with the available clinical data. 

The lymph nodes were involved in 47 per cent, 
nerves in 30 per cent, and veins in 20 per cent. The 
incidence of invasion in all types increased with the de- 
gree of malignancy. Perineural invasion and venous 
invasion tvere more frequent among men, while lymph 
node involvement was equally distributed between the 
sexes. There seemed to be a higher frequency of nodal 
and venous involvement in the younger patients. In- 
vasion of the nerves was not related to the location of 
the lesion, while venous invasion was most frequent in 
lesions high in the rectum and nodal invasion was more 
frequent in lesions of the middle segment. Pain was a 
prominent symptom in 89 per cent of the cases in which 
there was invasion of the nerves, while 50 per cent of 
those without demonstrable nerve involvement com- 
plained of pain. 

Local recurrence was more than two and one-half 
times as frequent in the cases in which the nerves were 
invaded as those in which there was no involvement. 
Visceral metastatic lesions occurred in 94 per cent of 
the patients who had venous invasion in the primary 
growth and were five times as frequent as in those with- 
out. Eighty per cent of these died from carcinoma, 
either recurrent or metastatic. 

These conclusions are of prognostic significance es- 
pecially in patients in whom no venous invasion can be 
demonstrated in the primary lesion. In this series, 
visceral metastasis occurred in only 18.7 per cent of 
those cases in which venous invasion -was absent in the 
primary growth. P. C. Briede, M.D. 

Gallstone Ileus. Recurrence in One Case. B. 
Hollis Hand and William E. Gilmore. Am. J. Surg. 
59: 72-78, January 1943. 

Because of its extremely high mortality, gallstone 
ileus should receive early surgical treatment. Although 
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the condition may be strongb* suspected because of gall- 
bladder disease associated mith a bizarre type of in- 
testinal obstruction, a conclusive diagnosis can scarcely 
be made preoperatively without the aid of x-ray. The 
most helpful roentgen sign is probably gas or opaque 
material in the biliary tree, indicating the likelihood of 
an internal bUiarj* fistula. A stone in a dilated intes- 
tine is not often visualized, but when seen is almost 
conclusive of gallstone ileus. If a biliary fistula can be 
demonstrated in the presence of intestinal obstruction 
the diagnosis is fairl 5 ' certain. 

The author presents three cases of gallstone ileus. 
The preoperative diagnosis was suggested in one case 
and was made with certainty by the aid of x-ray in the 
others. One patient had a recurrence within the first 
week of convalescence, which was likewise diagnosed 
and treated successfully. 

Intestinal Obstruction Due to a Gallstone. Robert 
L. Xitkin and Albert Lesser. Ann. Surg. 118: 101-106, 
July 1943. 

This is essentially a case report of acute intestinal 
obstruction caused by a large calculus in the lower ileum 
following a cholecystoduodenal fistula. The fistula as 
well as the obstructing stone was demonstrated on the 
roentgenograms after the injection of barium through a 
Miller- Abbott tube and subsequent removal by the same 
method. 

The usual roentgenological signs of this condition are 
(1) air or contrast medium in the biliarj- tract; (2) 
complete or partial intestinal obstruction; (3) demon- 
stration of the stone on a plain film or following a 
barium meal; (4) change in position of a pretnously 
observed stone. 


THE BILIARY TRACT 

Study of the Significance and Accuracy of Chole- 
cystographic Findings. A. Serbj' and Gemma M. 
Lichtenstein. Am. J. Digest. Dis. 10:300-301, August 
1943. 

In the interest of correlating cholecystograms with 
operative findings, a study was made of the roentgeno- 
graphic and surgical observations in 27S cases. -Ac- 
cording to the cholecystographic findings the cases 
were divided into five groups, with some overlapping. 

Croup I: One hundred and sixty cholecystograms 
showed stones, representing 72 per cent of the cases in 
which cholelithiasis was found at operation. Nine 
cases (5.1 per cent) showed shadows that were assumed 
incorrectly to be due to stones. 

Group 11: One hundred and three cholecystograms 
failed to show stones. Stones were found in 64 of these 
cases at operation. In 54 of the 64 cases, there was 
poor concentration of dve in the gallbladder, or none at 
all. 

Group III: One hundred and twelve cholecystograms 
showed no dye concentration ; GS of these showed gall- 
stone shadows, and gallstones were found in 64 of this 
group, an error of 0 per cent. Gallstones were also 
found in 36 of the 44 cases without suggestive shadoK-s. 

Group IV: Eighty-nine cholecystograms showed poor 
dj-e concentration ; 61 of these showed stones, and in all 
of these cases stones were found at operation. Of the 
23 p.iticnts without cholecystographic evidence of 
stones. IS were found to have cholelithiasis on opera- 
tion. 


Group ] ': Thirty cholecystograms showed fair or good 
concentration with no stones. Twenty patients in 
this group were found to have no stones. 

The authors conclude that a well filled gallbladder 
without evidence of stones is generally found to be 
normal at operation. A poor filling gallbladder many 
times contains stones that are not demonstrable. 
Poorly visualized gallbladders frequently become well 
outlined when the examination is repeated. 

Joseph T. Daxzer. M.D. 


Visualization of the Biliary Tract with Air and 
Barium Following a Barium Meal. Daniel B. Faust 
and Chas. S. Mudgett. Ann. Int. Med. 19: 35G-3C7, 
August 1943. 

The following case is apparently unique in the litera- 
ture in that there was a simultaneous demonstration of 
the biliary tract and a gallbladder emphy.sema rvithoul 
the presence of a fistula. 

A man aged 46 years was admitted to the hospital 
Dec. 26, 1939. In 1938 a cholecystogram had shown a 
non-functioning gallbladder without calculi. For ten 
days prior to admission, the patient suffered alnio.st 
daily attacks of severe pain in the right upper quadrant, 
radiating to the back and to the right .shoulder, and 
relieved by alkalies. The stool was not clay-colored. 

Repeated studies of the gastro-intestinal tract fol- 
lowing a barium meal, alone and combined with a 
cholecystogram, revealed a constant deformity of the 
second” portion of the duodenunj, with a reflux of opaque 
material into the common, cystic, hepatic, and pancre- 
atic ducts, and the gallbladder. The latter organ was 
outlined by the dye and showed a fluid level and 
presence of air. At six hours, a small amount of hariiim 
remained in the gallbladder and common duct. 

Because of the possibility of a duodenal ulcer or 
polyp, an exploratory laparotomy was performed on 
Jan. 17, 1940. No polyp, tumor, or ulcer was found. 
The gallbladder was adherent to the second portion of 
the duodenum and was easily' freed. No stones con 
be palpated in the gallbladder or common duct. . 
large tube passed easily without obstruction 
the first and second portions of the duodenum. j 
the institution of dietary measures following opcraii»,n 
the symptoms improved. , 

On Feb. 13, 1940, a combined cholecystogram an i 
gastro-intestinal series showed the same finding'- a 
prior to operation. The patient continued, Iioucm' . 
to be free from acute pain and flatulence. 

The findings in this case arc attrilnitcd to . 
tcncy' of the sphincter of Oddi with general atony ° 
entire biliary tract. Traction from the t 

odenal adhesions may have playeri a part m Pro 
incompclency' of the sphincter of Oddi. T 
ance of air in the gallbladder is generally due ci 
gas bacillus infection of the gallbladder or to a 
communication between the biliary' 1'^*’ ^ 

tinal tracts. Neither condition existed here. . jj. 

The literature on gallbladder emphysema am 
zation of the biliary tract following ,, 

reviewed. SrnrHEN -V. Tac.i-K, -M-I'- 


The Perforating Gall Bladder: w*'”! 

N. Frederick Hicken and Q. B. Coray. Kochi . 


lin M. J. 40: .524-529, .-lugust 194-1. 

Contrary to accepted 

LIS rupture of the gallbladder is of frequent ly-ni 
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TIic authors quote statistics from various clinics giving 
the inciclcncc of perforation during the course of acute 
cholecystitis as from 22 to <10 per cent. In their own 
series of cases this complication ensued in 25.6 per cent 
of patients with acute gallbladder disease treated sur- 
gically. In 50 per cent of their 24 cases of perforation, 
pressure of a calculus was the exciting factor. 

These perforations do not occur with cxjjlosivc vio- 
lence, but have a slow, progressive onset, being invari- 
ably superimposed on a chronically diseased gallbladder. 
In view of this, a plea is made for the removal of gall- 
stones whenever encountered. The authors cite Hcucr’s 
analysis of a collected series of 508 perforations with an 
operative mortality of 40 per cent (Ann. Surg. 99: 881, 
1934) and compare this figure with the 0.5 to 1.6 per 
cent operative mortality in uncomplicated lithiasis. 
They believe also that acute cholecystitis calls for inl- 
mediate operation and deplore the practice of waiting 
for the acute manifestations to "cool off,” since one can 
never be certain which cases will go on to perforation. 

In their discussion of operative management they 
state that it has usually been necessary, in addition to 
removal of the gallbladder, to drain pcricholecystic 
abscesses, remove choledochal stones, or decompress 
the common duct. Best and Hicken have demon- 
strated the futility of simply draining the gallbladder 
in such cases. 

In order to determine the functional status of the 
biliary tree the authors have been in the habit of making 
routine cholecystograms before operation. They in- 
ject 10-30 c.c. of diodrast into the common duct and 
take films immediately. If the ducts are shown to be 
patent, if they harbor no stones, and if the diodrast 
flows uninterruptedly into the duodenum, no further 
attention need be given to these structures. If intra- 
ductal stones are shown, however, they are removed 
without delay. WTien the choledochus is dilated and 
the swollen pancreas prevents the diodrast from passing 
through the ampulla of Vater, it is advisable to drain 
the congested ducts. All investigations are made be- 
fore the gallbladder has been molested. 

If the condition of the patient seems to make it 
imperative, cholecystotomy is performed though chole- 
cystectomy is considered the operation of choice. 
Sometimes the Thorek operation is employed (electro- 
coagulation). A large Penrose drain is placed in the 
operative area. All choledochal drains and tubes 
are brought out through stab wounds, to provide de- 
pendent drainage. Sulfa drugs are used in many of 
the cases. In those cases having an associated cholan- 
gitis, the drains are not removed until the roentgeno- 
grams demonstrate the ampulla of Vater to be patent; 
sometimes these tubes are left in place for as long as ten 
weeks. The average period of hospitalization in the 
authors’ series was nineteen and a half days. 

In 22 operations for perforated gallbladders there 
were but 2 deaths, giving the low mortality rate of 9 
per cent. On the other hand, 2 patients died while 
waiting for the referring physician or relatives to give 
operative consent. Percy J. Delano, M.D. 

THE PERITONEUM 

belt Suhdiaphragmatic Abscess: Report of a Case. 
Gervase J. Connor. Yale J. Biol. & Med. IS; 905- 
912. July 1943. 

Connor gives a detailed description of the signs and 
course of an abscess of the superior subdiaphragmatic 


space on the left side, with serial chest .x-rays accom- 
panying the report. He states that left subdiaphrag- 
niatic abscess frequently exhibits a course different 
from an abscess on the right. Since the stomach is 
relatively mobile, elevation of the diaphragm may be 
late, and basilar pulmonary atelectasis and pleural ef- 
fu.sion may also be delayed. The first sign of impor- 
tance is tenderness over the subdiaphragmatic space. 
If this is involved anteriorly, earlier diagnosis is pos- 
sible, as this region is more accessible to palpation. If 
the abscess is posterior or superior, tenderness is present 
over the 11th or 12th rib. This may be minimal and 
sharply localized. Basilar atelectasis soon appears, but 
is minimal. Elevation of the diaphragm, restricted 
mobility, tenderness to palpation, and other evidence 
of an infectious process permit a diagnosis. A pleural 
effusion often indicates a late phase of abscess develop- 
ment. Sidney Larson, M.D. 

THE SUPRARENAL GLANDS 

Laminography in the Visualization of the Suprarenal 
Glands. Seymour F. Wilhelm. J. Urol. 49: 785-788, 
June 1943. 

In an attempt to visualize the suprarenal gland, 1am- 
inagraphy following perirenal insuffiation has been 
tried by the author and found to be practical and use- 
ful. The laminagraphic examination was made in 
the anteroposterior projection. The normal suprarenal 
gland shadows were most clearly outlined at a surface 
lying from 0 to 10 cm. above the table top. In the 
cases of suprarenal gland enlargement, the most strik- 
ing views varied at different levels, depending on the 
size and location of the mass. Although the depth at 
which the kidney lies varies with the thickness of the 
posterior abdominal wall, it is usually unnecessary to 
attempt to delineate the structures at a plane less than 
5 cm. or more than 12 cm. above the table top. 

Plain films and laminagrams were made following 
perirenal insufflation in 9 patients who were suspected 
of suffering from disease of the suprarenal gland. Fif- 
teen insufflations were done, since 6 patients had bi- 
lateral studies. In 2 instances the injected air failed to 
diffuse sufficiently and the outline of the suprarenal 
gland could not be seen either on the simple film or on 
the laminagram. The suprarenal gland appeared nor- 
mal on 8 laminagrams and on 3 was moderately en- 
larged. In all but one of these cases, the suprarenal 
gland was more sharply and more clearly delineated on 
the laminagram than on the simple film made after 
the air injection. In some instances the shadow of the 
suprarenal after insufflation could not be clearly de- 
termined by the usual simple film examination but 
was very clearly outlined by the laminagraphic technic. 
In two patients, the shadow of a large neoplasm 
of the suprarenal gland, later confirmed at operation, 
was clearly visible both on the simple film and on the 
laminagram. The author has found this procedure of 
particular value in the delineation of the normal supra- 
renal gland and in the determination of lesser enlarge- 
ments. 

Bilateral Carcinoma of the Adrenal Cortex with 
Metastasis to the Hiac Bone. Mather , Cleveland 
and Leila C. Knox. Arch Surg. 47: 192-202, August 
1943. 

A white man aged 57 complained of pain in the right 
hip for six months. General examination, including 



310 


Abstracts of Current Literature 


March ttm 


blood pressure estimation, was normal. There were 
no sexual abnormalities. A mass in the region of 
the right iliac crest was associated with x-ray evidence 
of bone destruction; the chest appeared clear. A pre- 
operative diagnosis of malignant tumor was made 
and an exploratory operation was undertaken. This 
lasted about twenty-five minutes. Two hours later 
the patient went into shock, which persisted until 
death on the second postoperative day. At autopsy 
bilateral carcinoma of the adrenal cortex, reticular 
type, with destruction of both adrenals and metastasis 
to the ilium and gluteal muscles was demonstrated. 

The first report of a case in some measure similar 
was in 1896 by Affleck and Leith (Edinburgh Hosp. 
Rep. 4: 278, 1896). Some confusion exists in the 
earlier case reports, as the frequency of metastasis to 
the adrenals from bronchial carcinomas was not 
originally recognized. Nevertheless, the authors found 
49 cases of adrenal carcinoma in the literature suitable 
for review. The distribution between the sexes is 
about even, and the incidence is highest in the fourth 
and fifth decades. Of the 49 recorded cases, only 5 
were bilateral, and in 4 of these one of the tumors may 
have been a secondary growth, leaving only one case 
closely resembling the authors’. Symptoms were 
highly variable. The biologic effects of the abnormal 
hormones were more common in women, often leading 
to a syndrome resembling that of Cushing’s pituitary 
basophilism with amenorrhea, obesity or loss of weight, 
and skin changes with hypertrichosis and striae. Poly- 
cythemia, hypertension, headaches, and masculinization 
may be present. In the male corresponding symptoms 
are less well defined. Skeletal changes, especially osteo- 
porosis, are common; the condition of the bones may 
resemble fibrocystic dysplasia. 

The prognosis of adrenal tumors is poor, but opera- 
tion may be successful if the ensuing adrenal insuffi- 
ciency is vigorously combated. Metastases are 
most commonly observed in the lungs, liver, and lymph 
nodes. Lewis G. Jacobs, M.D. 

THE SKELETAL SYSTEM 

Roentgenological Manifestations of Bone Repair. 
Healing of Fractures "Without External Callus. Robert 
G. Vance and George M. Wyatt. Am. J. Surg. 59: 
404—107, February 1943. 

The physiological process of bone repair following 
fracture may be summarized briefly as: (1) hemorrhage 
in and about the fracture; (2) decalcification and re- 
sorption of devitalized bone ; (3) ingrowth of granulation 
tissue about the fracture; (4) formation of osseous and, 
to a variable degree, cartilaginous matrix; (5) calcifi- 
cation and organization of this matrix to form bony 
union; (0) shaping of the new bone to its final contour. 

Roentgen examination can accurately demonstrate 
only the alterations in the amount and distribution of 
calcium iti the region of the fracture. The other phases 
of bone repair can, however, be largely inferred from the 
roentgen appearattce, mth the understanding that the 
changes visible on the films are gross and lag consider- 
abl5' behind the histologic process. If serial roentgeno- 
grams are made, a decrease in the density of the frac- 
ture margins will be seen at about the tenth day. After 
two or three weeks, or sometimes earlier in children, 
calcification in the matrix surrounding the margins of 
the fracture may be observed. This fusiform calcifi- 
cation, or external callus, gives as,surancc that healing is 


progressing normally. At the same time internal or 
intermediate callus is forming between the margins of 
the fracture. This is not so clearly risible in the roent- 
genogram as external callus, due to the density of the 
adjacent bone and absence of a soft-tissue background. 

Fractures in any location may occasionally heal 
firmly and promptly without showing external callus 
roentgenographically, but such healing is the rule in 
fractures which lie within joint capsules. It also takes 
place frequently in fractures which extend into joint 
capsules even though part of the fracture lies outside 
of the capsule. It is, therefore, fallacious to assume 
that a fracture is of recent origin merely because no 
external callus is demonstrable. 

The recognition of healing without external callus is 
important for the following reasons: (1) If it is in- 
ferred that union is not taking place simply because no 
external callus is visible roentgenologically, the physi- 
cian and patient may become unduly discouraged. (2) 
If union without external callus is not recognized, im- 
mobilization may be employed ox'er an unnccess-arily 
long period, thereby increasing atrophy of bone and 
soft tissue. (3) Medicolegal testimony in which the 
age of a fracture is estimated by the absence of external 
callus only may be fallacious. 

The authors reviewed the films of 72 selected cases in 
which healing took place without external callus. They 
found that the first roentgen sign of healing was an in- 
crease in the density of the fracture line accompanied by 
a decrease in the sharpness of definition of the fracture 
margins. This change could be detected after an aver- 
age of four weeks, which is later than the average 
appearance of visible external callus. Further healing, 
following the initial increase in density, consisted of a 
gradual obliteration of the fracture line without forma- 
tion of new trabeculae to join those of the adjacent 
fragments. There is marked variation in the time re- 
quired for this process, ranging from eight weeks to 
eight montlis. The degree of separation of the frag- 
ments plays a very important role; the wider the separa- 
tion the longer the time necessary' for complete healing. 

No conclusive explanation is given for the lack of ey 
ternal callus within joint capsules, although an inhibi- 
tory action has been attributed to synovial fluid. 


Mono-Osteitic Paget’s Disease as a Clinical Enht)- 
Roentgenologic Observations in 9 Cases. J. -4, Gro . 
Am. J. Roentgenol. SO: 230-243, August 1943. 

Nine cases of mono-osteitic Paget’s disease arc pre 
sented to illustrate the localized cliaractcr of ll'c ntic 
changes. Follow-up axaniinations seemed to prow 
that the mono-osteitic form of the di.seasc docs no 
change with time and become polyosteitic. The esj 
is most often seen in the lumbar spine hut may u"® 
almost any bone. 

This study would seem to indicate that Paso 
ease may be of two distinct types: the genera 
polyosteitic form and the localized or ' 

the latter not representing an early stage of the o 

Diagnosis is dependent entirely upon rocn gc 
nnination. Two basic types of change may ’ 

In one the disease is cliaractcrizcd by a 
n the number of trabeculae but those that ‘ j 

loarscr, thicker, and softer than norniai. ' 

.his type lend to undergo bowing or collapse 

)f weight-bearing because of calked 

in the other type of Paget’s disease there i- . g - 
md extreme density throughout the involved b 
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the spine this appearance is that of an "ivory vertebra,” 
and the vertebrae withstand weight-bearing without 
collapse. L. W. Paul, M.D. 

March Fractures of the Lower Extremity. Report 
of a Case of March Fracture of a Cuneiform Bone. 
H. M. Childress. War Medicine. 4: 1 52-160, August 
1943. 

The author reviews the literature on march fracture 
and reports a case involving a cuneiform bone, in a 
soldier. This is the first instance of solitary march 
fracture of the cuneifonn bone to be reiiortcd. 

Dupuytren’s Contracture as a Sequel to Coronary 
Artery Disease and Myocardial Infarction. Kenneth 
C. Kehl. Ann. Int. Med. 19: 213-223, August 1943. 

Six cases of Dupuytren’s contracture occurring as a 
sequel to coronary occlusion are recorded here. From 
a review of these cases, it appears that coronary oc- 
clusion acts in some obscure manner as the precipitating 
factor. Changes in the palms had not been noted in 
any instance before the onset of cardiac dilTiculty. 

The palmar changes appear typical of Dupuytren’s 
contracture. A firm nodule in the palmar aponeurosis, 
most often in the ulnar area near the metacarpopha- 
langeal joint is the first finding. The process is slowly 
progressive, gradually extending to involve the entire 
palmar fascia but allowing the tendons to escape. The 
consequent fibrosis, contracture of underlying fascia, 
and loss of subcutaneous fat cause the skin to appear 
thickened, hard, and closely adherent. Frequently the 
contracture becomes bilateral. Permanent flexion of 
one or more Augers occurs in the advanced stages. No 
evidence of regression was noted in any of these six re- 
ported cases. In five instances, other symptoms and 
signs were referable to the hands; pain, stiffness, swell- 
ing, livid discoloration, numbness, tingling, and cold- 
ness. 

The relation of the time of the coronary incident to 
the onset of palmar changes was variable. In four 
cases, the interval varied from three to eleven months. 
In two it could not be determined. 

No history was obtained in any of the cases to sup- 
port the theory of an hereditary factor. In three in- 
stances, the occupation was such as to eliminate the 
consideration of trauma. 

It is now generally believed that irritation of the 
sympathetic ganglia precipitates peripheral dystro- 
phies. The associated paresthesias and color changes 
in the author’s series indicate that the sympathetic 
nervous system plays a role. Attention is called to the 
close association of Raynaud’s disease and Dupuytren’s 
contracture. Stephen N. Tager, M.D. 

GYNECOLOGY AND OBSTETRICS 

Roentgen Pelvimetry: A Commentary. H. Thoms. 
Surg., Gynec. & Obst. 77: 153-156, August 1943. 

The author recommends routine roentgen pelvic 
surveys of all primigravid women to demonstrate the 
presence of anomalies and variations, furnish data for 
accurate measurements of the pelvic canal, and as a 
means of study of the pelvic contours. Such a survey, 
if made a part of the prenatal record, would furnish an 
accumulation of data for further study of the subject of 
pelvic variations. The responsibility for interpreting 


the films belongs definitely to the obstetrician; suffi- 
cient data have already accumulated to furnish him 
with knowledge sufficient to evaluate the findings 
properly. 

Two standard views should be taken at a distance of 
36 inches — a view of the pelvic inlet and a lateral view. 
The inlet view is obtained with the patient in a semi- 
recumbent attitude with a back rest, the target being 
centered 6 cm. posterior to the upper border of the 
symphysis. To keep the inlet parallel to the film the 
vertical distance from table top to a point 1.5 cm. below 
the upper border of the symphysis anteriorly is made 
equal to the vertical distance from table top to the 
interspace between the 4th and 5th lumbar vertebrae 
posteriorly. The lateral view is made with the patient 
standing, the target being centered on the upper edge of 
the acetabulum. The scale of an isometric rule is pro- 
jected on each film for correction of distortion, a second 
exposure being necessary in the inlet view. These two 
exposures permit two-dimensional study of all signifi- 
cant portions of the pelvis. Pelvic outlet films are 
omitted because direct measurements and contour 
study by palpation are easy and adequate. 

The cost of the survey is relatively low, 20 minutes of 
time and one 8 X 10 and one 11 X 14 film being suffi- 
cient. 

In the experience of the author routine pelvimetry 
has definitely reduced the incidence of operative inter- 
ference and of forceps and manipulation in deliveries. 
By furnishing forehand knowledge of available pelvic 
space, it has placed all operative procedures on a 
sounder basis. De Wayne Townsend, M.D. 

Value of Pelvioradiography in the Management of 
Dystocia. Arthur Weinberg and Samuel J. Scadron. 
Am. J. Obst. & Gynec. 46: 245-254, August 1943. 

The authors introduce their study of pelviradiog- 
raphy in the management of dystocia by reference to a 
series of 350 consecutive cases studied between 1936 
and 1938, in which roentgen pelvimetry (10 days before 
term) was shown to be definitely superior to clinical 
pelvimetry — an accuracy of 84.1 per cent being at- 
tained in the diagnosis of contracted pelvis and 97.0 
per cent in the estimation of ample pelvis. 

The series furnishing the basis of the present study 
numbered 280 cases, in all of which there was some 
reason to fear dystocia. Pelviradiography was done 
at term or early in labor by a combined technic, in- 
cluding the best features of various methods of roent- 
gen pelvimetry, pelvicephalometry, and determina- 
tion of the pelvic architecture. This procedure calls 
for five films. ’ 

“An anteroposterior film is studied for presentation, 
position, number, attitude, size, and maturity of the 
fetus. The interspinous diameter and the circum- 
ference of the skull are measured. On the lateral view 
the anteroposterior diameter of the inlet and circum- 
ference of the skull are measured. These four measure- 
ments are corrected for distortion and converted into 
volumetric equivalents for comparison by the Ball 
nomogram. In addition, the true conjugate, posterior 
sagittal of the midpelvis and outlet, pubotuberous diam- 
eter, and depth of the pelvic axis are determined by 
the Thoms isometric scale. 

“A pair of stereoscopic pelvic inlet films are taken 
with the lumbosacral angle raised, and studied in the 
precision stereoscope built by Dr. Myron Schwarz- 
child, for the determination of pelvic architecture, fetal 
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pelvic relationships, and to check the anteroposterior 
and greatest transverse diameter of the inlet measure- 
ments. A 45-degree angle anteroposterior film is 
taken for the study of the subpubic angle, side walls, 
sacrum, and ischial spines.” 

The cases were classified in four groups — no dis- 
proportion, borderline, relative, and absolute dispro- 
portion — and the outlook was good, fair, guarded, and 
poor, respectively. The radiologic prognosis proved 
to be correct in 97.8 per cent of the cases. Its con- 
servative influence is demonstrated by the fact that 
only 114 or 40 per cent of the patients required opera- 
tive delivery. The percentage of stillbirths in the 
series was 5.3 per cent, but the authors believe this 
would have been decreased by half if the radiologist’s 
advice had been followed in every instance. 

Android and platypelloid pelves were frequently 
found among the cases in which a poor prognosis was 
given. The anthropoid pelves were all given a favor- 
able prognosis, and subsequent events proved this 
confidence justified. The gynecoid pelvis was the 
most difficult to evaluate correctly and the size of the 
pelvis was often the chief guide. There was an increase 
in operative deliveries in the following order; anthro- 
poid, gynecoid, platypelloid, and android. 

Precision Method of Cephalometry and Pelvimetry. 
Paul Cave. Brit. M. J. 2: 196-198, Aug. 14. 1943. 

The author introduces a new method of determining 
the diameter of a given structure by .x-ray which in 
several respects is simpler and less expensive than most 
procedures now employed in pelvimetry and cephalom- 
etry. The principle involved is based on the varia- 
tions in size of images of the same body projected onto 
an .x-ray film at two different distances. The technic 
calls for film-target distances of 60 and 30 inches, re- 
spectively. The exposures should be made on differ- 
ent films for clarity of detail. The data employed 
in each case consist of the two focal distances, the 
sizes of the respective images on the films, and the 
distance of the object — fetal head or maternal pelvis — 
from the film, this last being determined by triangula- 
tion, as is the fetal or pelvic diameter. Calculations 
arc based on two formulae presented by the author. 

It is stated that this form of pelvimetry requires no 
formal accessory apparatus and that the position of 
the patient on the table may vary in each case without 
altering the accuracy of the measurement. The same 
method may be used to compute the size of masses 
encountered outside of the field of obstetrics. 

Q. B. Coray, M.D. 

THE GENITO-imiNARY TRACT 

Some Radiologic Findings and Anatomo-Pathological 
Results of Experimental Renal Trauma. Armando 
Trabucco. J. Urol. 49: 601-617, May 1943. 

In an experimental studj- of renal trauma in dogs, 
kidney injuiy was produced, under ether anesthesia, 
bj' direct contusion, fireanns, and direct sectioning of 
the kidney with a knife. In some of the animals, 
following injury produced by contusion and fireanns, 
no attempt was made to repair the injured kidney; 
in others the kidney was repaired with all the resources 
in actual ii.se. Following the third type of trauma, the 
kidney was sometimes not sutured, in spite of hemor- 
rhage; at other times it was repaired by one of the usual 


methods— direct or subcapsular repair, interposition of 
fat or muscle, or simple suturing. 

Roentgenograms were made immediately after 
traumatism was produced (or at most an hour later) 
and thereafter at intervals of 24 hours, 48 hours, a fen- 
days, and several months. Comparison was made nith 
the opposite, untraumatized side. Excretoy- radiog- 
raphy was done with pielofanina, urosclectan, and 
perabrodil. 

From his observations, the author concludes; 

(1) When the roentgenogram is taken immediately 
after the injury, elimination of the opaque substance is 
assured. Urograms taken on subsequent days show- 
diminution of the shadow by degrees, with a maximum 
diminution from the fifteenth to the thirtieth day after 
traumatism. Thereafter, the kidney may gradually 
recover normal or relatively normal function, especially 
when it has not been extensively injured or become in- 
fected, or there maj’ be absolute lack of elimination of 
the opaque substance due to replacement of the greater 
part of the renal parenchyma by scar tissue. 

(2) When trauma has not affected the capsule, the 
kidney will usually be found in its right position. Wlicn 
injury is very severe, however, roentgenograms taken 
at a distance are unsatisfactory-, no shadow of the 
kidney being observed at all in some cases. Prcsciva- 
tion of the capsule proper is of great importance in 
maintaining the shape of the organ and is essential for 
observation of the nephrogram within the kidney out- 
line. When the capsule is ruptured through crushing or 
incision, the opaque substance may filter out of the 
urinary tract, and there will then be seen a marked 
extravasation of the liquid in the lumbar fossa on the 
side corresponding to the injured kidney. 

(3) Mflien trauma is not severe, operative inter- 
ference is not advisable. When surgical intervention 
is required, extirpation of the injured organ is prefer- 
able to repair, since this latter procedure will cvcritnallj 
result in selerosis. 

(4) The most serious injuries are those caused hj 
firearms, especially lead bullets. 

The anatomo-pathological observations following 
renal trauma are more briefly reported. The lesions 
produced are classified as "proximity” lesions, gloincni 
lar, tubular, vascular, and inter.stitial lesions. 


Ureteral Ectopia: Report of a Rare Case of 
Ureter Opening in the Uterus and a Review o 
Literature. Benjamin S. Abcshousc. Urol. & " . • 

Rev. 47: 447-465, August 1943. 

Ectopic ureter opening into the uterus is .a ; 
anomaly, only 5 cases with adequate details, me ti 
the author’s, having been reported in the , 

may be the result of (n) a severe developmental m c , 
with an early abnormal fusion of the no lan 
with the mullerian ducts, or (/>) the opening 
ureter into Gartner’s duct, the persistent ‘ 
the Wolffian duct in the female, w-hicfi sti . Jj. 
becomes dilated and finally ruptures into t le ct , 
vagina. The former variety accompanied 
severe abnormalities in the genito-urinar} ‘ 

usually incompatible with life, as it occur.s ni i 
fetuses, monstrosities, or in children who i • 
infancy. The latter variety explains the type 
cal case seen in the young or adult fcina c. ..rtniiic 

In the female the out.standing I „ pjnh. 

ureter is urinary incontinence, presen 
It is both diurnal and nocturnal; it is mau 
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normal periodic acts of urination and bears no relation 
to posture. In the male incontinence is absent because 
the ectopic orifice is invariably above the cxtcnial 
urinary sphincter, and the predominant symptoms arc 
those of urinary infection. 

The diagnosis of ureteral ectopia depends upon a 
carefully taken history, thorough physical c.\amination, 
especially of the genitalia, cystoscopy, retrograde and 
intravenous pyelography, and excretory dye tests. 
Treatment is surgical, the type of .surgery depending 
on the location of the ectopic orifice, the pathological 
condition of the ectopic ureter and its renal com- 
ponent, and the type of kidney, i.e., normal kidney, 
double kidney, horseshoe kidney, congenital solitary 
kidney. The chief aim is to eliminate the incontinence 
or infection. Radical surgery is indicated in the pres- 
ence of dilatation and infection in the ectopic ureter and 
its renal segment. 

The author reports a ease in a female thirteen months 
old. Autopsy revealed an ectopic ureter opening into 
the uterus, a sigmoid kidney, and a vesicovaginal 
fistula. 

A thorough review of the cmbryological development 
of the genito-urinary system is included. 

Maurice D. Sachs, M.D. 

Urethrograms in Urethral Strictures: Valuable Aid 
in Determining Type of Treatment. George C. 
Prather. J. Urol. 49: 482-487, March 1943. 

Urethrography has been found by the author to be 
of great value in the study of urethral strictures. 
Opinions differ as to whether a watery solution or an 
oily substance should be used for this procedure. The 
author has used only lipiodol or iodochloral for the 
urethral injections, warming the fluid slightly to give 
the correct viscosity. Excellent films have been ob- 
tained and no complications have occurred. 

Slow but constant injection during the time of the 
x-ray exposure to insure filling of the whole urethra is 
necessary for satisfactory films. A 20-c.c. or 30-c.c. 
glass syringe with a rubber acorn-type urethral tip is 
used, the medium being injected manually without 
manometric pressure control. Brodny has devised an 
instrument which, when attached to the syringe men- 
tioned above, prevents x-ray exposure of the in- 
jector’s hand and inhibits leakage of oil externally be- 
tween the acorn tip and external meatus. To avoid 
skin damage to the operator’s hand, this attachment 
should be used. 

Both anterior-posterior and oblique positions are 
recommended for the study of urethral strictures. 

The diagnosis of stricture can usually be made by 
calibration of the urethra with instruments, but this 
fails to demonstrate the exact position of the stricture 
if located toward the deep bulbous or membranous 
urethra, the length of the strictured area, any asso- 
ciated urethral lesions, or the anatomical condition of 
the urethra proximal to the stricture. With urethrog- 
raphy it should be possible to locate the stiicture 
precisely, determine its length and approximate caliber, 
discover associated pathological changes, and indirectly 
visualize the urethra proximal to the area of obstruc- 
tion. With this information, a decision can be reached 
as to whether to proceed or continue with dilatation, 
attempt internal urethrotomy, prepare for external 
urethrotomy, or use a combined suprapubic and peri- 
neal approach. 

Numerous urethrograms are presented, showing both 


the traumatic and inflammatory types of stricture and 
demonstrating various degrees of obstruction. 

Retrograde Seminal Vesiculography. Fernan Gon- 
zales-lman. J, Urol, 49: 618-627, May 1943. 

The symptoms of seminal vesiculitis are difficult to 
differentiate from those produced by prostatic, epididy- 
mal, or renal conditions. Diagnosis is based upon 
(1) the history of symptoms, (2) physical examination — 
particularly rectal palpation — and (3) seminal vesiculog- 
raphy. 

Preliminary preparation for vesiculography consists 
in dilatation of the urethra with sounds to the maximal 
capacity, prostatic massage, and application of phenol- 
glycerine (50 per cent) to the posterior urethra through 
the urethroscope. “Urethroscopy is greatly facilitated 
by use of the Peterson holder. After localization of the 
base of the verumontanum, the holder is fixed in posi- 
tion, keeping the instrument steady; the water is 
stopped; the telescope removed, and the remaining 
tvater in the sheath of the instrument is aspirated and 
phenol-glycerine applied with a cotton applicator. 
Some water is run in, and, by closure of the upper end 
of the sheath, the remaining phenol is washed into the 
bladder .... After a few urethroscopic treatments — 
varying from 2 to 6 — the urethra is usually fairly 
clear and ready for vesiculography.” 

Retrograde vesiculography, when preceded by the 
above described preparation of the urethra, is success- 
ful in 98 out of 100 cases. The technic of catheteri- 
zation of the ejaculatory ducts is very important. 
The catheter must follow the anatomical contours of 
the ducts. A gold tip, attached to the ordinary woven 
silk catheter (devised by Peterson), is employed 
routinely. "The curved tip of the catheter in a few 
seconds can be introduced several millimeters into the 
ejaculatory duct by twisting the catheter and simul- 
taneously rotating the telescope. The holder is then 
loosened and the urethroscope elevated to a 40 to 60- 
degree angle, as required. Under direct vision, the 
tip of the catheter is directed downward and imvard 
into the ejaculatory duct; then, by slow twisting and 
gentle pushing, the tip is directed downward and out- 
ward. When properly engaged in the ejaculatory duct, 
it passes outward with ease when no inflammation or 
stricture is present .... When the catheter is in place 
1 to 3 c.c. of diodrast (35 per cent) is injected slowly with 
an ordinary syringe.” 

With vesiculography, the different types of vesiculitis 
— catarrhal, interstitial, and mixed — can be differ- 
entiated. 

The author quotes Peterson’s description of the 
pathological types of vesicles, as delineated by the 
vesiculogram (J. Urol. 39: 662, 1938). 

(1) Catarrhal type. In early cases, the gland is dis- 
tended with purulent or mucopurulent material, 
reducing the vesico-ampullar space; a certain number 
of convolutions may remain preserved. In the inter- 
mediate form there is dilatation of the distal half with 
the terminal portion raised to or above the level of the 
vas. In the late stage, there is dilatation of the entire 
gland and straightening of the convolutions, causing the 
gland to resemble a tortuous hydroureter. 

(2) Inlerslilial type. In the early stage there are a 
few circular or spiral convolutions, with localized 
distention and beginning obliteration of the lumina. 
In the intermediate stage there are narrow tubular 
shadows with shallow, wavy convolutions; in the late 
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stage, a few irregular cavities which may appear to be 
completely detached. 

(3) Partial dilatation of a typical interstitial gland, 
with stricture or angulation of . the ejaculatory or 
seminal duct, causing distention, is usually seen. 

A number of vesiculograms are reproduced. 


VENOGRAPHY 

Venography of Lower Extremity; A New Technic — 
Preliminary Report. Emile Zax. Am. J. Surg. 59: 
551-553, March 1943. 

A venogram taken to demonstrate the deep veins of 
a normal extremity unexpectedly showed what might 
be interpreted as a blockage of the popliteo-femoral 
vein. The most likely explanation was that in this 
case there was less resistance to the flow of the in- 
jected solution in the great saphenous than in the 
small saphenous vein, causing the solution to go into 
the saphena magna through the communicating veins of 
the distal leg. To obviate such an occurrence when 
deep vein blockage is suspected and also to do away 
with the necessity of cutting down on the small saphe- 
nous vein, the author devised an apparatus to be 
placed at the knee, consisting of two blocks of wood, 
each 6 X 6 X 0.5 in., well padded with felt and con- 
nected by two iron bars 8 in. in length and threaded for 
3 in. at each end. This is slipped over the leg until the 
anterior bar is at the midpatella region and then 
tightened, compressing the great saphenous vein at 
the medial side of the knee but not the small saphenous 
vein in the popliteal area. Diodrast injected in any 
vein of the foot or ankle region should have to pass this 
area fay going through the deep veins or the small 
saphenous vein. If the deep vein should be blocked due 
to a pathological process, a detour around the com- 
pressed area of the saphena magna or a failure of the 
dye to go farther should be expected. 

Thrombosis of the Subclavian and Axillary Veins. 
Report of 46 Cases. James R. Veal and Hugh H. 
Hussey. Am. Heart J. 25: 355-369, March 1943. 

The data obtained from a study of 46 cases of throm- 
bosis of the subclavian and axillary veins, observed by 
the authors during the past five years, are presented. 
In 16 cases the thrombosis occurred as a complication 
of heart failure, in 10 it was the result of effort or 
trauma, in 18 it was secondary to neoplasm, and in 
2 it resulted from scar formation in the axilla. The 
authors discuss the general symptomatology and point 
out the variations peculiar to each of the main etiologic 
groups. The importance of measuring the venous 
pressure locally during exercise of the hand, as well as 
at rest, is emphasized. Venography is considered to be 


of value in confirming the diagnosis and ascertaining 
the location of the venous obstruction and the extent 
of collateral circulation. Suggestions for treatment are 
also given. 

An Apparent Causal Mechanism of Primary Throm- 
bosis of the Axillary and Subclavian Veins. John J. 
Sampson. Am. Heart J. 25: 313-327, March 1943. 

Thrombosis of the axillary and subclavian veins may 
be caused by infection of regions adjacent to, or drained 
by, these veins, by invasion or compression by neo- 
plastic tissue, by direct external trauma, or by some un- 
known mechanism related to forceful or sustained mo- 
tion of the shoulder girdle or arm on the affected side. 
The diagnostic term, primary or effort thrombosis, is 
applied to the cases that fall into the last group. 

The types of precipitating effort are classified by the 
author as follows: (1) no unusual effort or motion, 
(2) lifting of heavy weights, (3) long sustained and 
moderately vigorous activity involving the arm or 
arms and shoulder girdle, (4) minimal effort involring 
frequent or sustained elevation of the arms over the 
head. 

The author presents five cases of primary thrombo.sis 
of the axillary and subclavian veins: one case is 
classified as Type 1, one as Type 2, two as Type 3, 
and one as Type 1 or 3. 

The various hypotheses concerning the pathogenesis 
of primary thrombosis are summarized. The author 
refers to a previous paper (Sampson, Saunders, and 
Capp: Am. Heart J. 19: 292, 1940), in which the 
theory is presented that compression of the subclavian 
vein, resulting in thrombosis, often may be caused hy 
a posterior and cephalad rotation of the clavicle that 
narrows the space between the subclavius muscle and 
the superior margin of the inner third of the first rib 
through which the vein passes. This position of the 
clavicles may result from upward or backward motion 
of the shoulder girdle without abduction of the arm. 
Roentgenograms in two cases, taken with the aid of a 
diodrast solution, are presented to confirm this h)- 
pothesis. 

The possibility should be considered, the aut lor 
believes, that the disease in all four classifications ol 
activity may have resulted from a predisposing an^ 
tomic configuration of the clavicles and first ri >s 
posteriorly directed clavicles and broad, honzonta > 
curving ribs. Hypertrophy of the subclavius muse cs 
may be a contributing factor. In two of the ra-se- 
reported the characteristic rib and clavicle rc a lo 
were demonstrated by physical examination • 
roentgenographic studies. The chest 
were taken in the routine manner, having iha P‘'' , 

extend his arms forward around the casset e, ii 
tends to throw the shoulders forward. 


RADIOTHERAPY 


MALIGNANT NEOPLASMS 

Trauma and Malignancy. William J. Carson. 
.Am. J. Surg. 59: 420-428. February 1943. 

The author reviews the literature on tlie relationship 
of trauma to malignant lesions and reports two cases 
of sarcoma which fulfill the postulate of Segond (Assoc, 
fran?. d. chir. 20: 745, 1907) as due to single trauma. 
One patient, a woman aged 64. severely injured her 


ight hand and forearm in a washing 

1 few months later a tumor appeared on t le >. i.jcto. 

ight wrist. This was e.xxiscd dv 

ogically as fibrosarcoma. The ,,,i fur. 

:-ray treatments, followed by radical ‘ “'“r, 

her x-ray therapy. Upon recurrence o . , j,,, 

he arm was amputated 3 cm. above t ic^ j,i\vii. 
iteralis humeri and deep x-ray ^ f, ([’,c in- 
loath occurred approximately two years 
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jury. The analonhcal diagnosis was fibrosarcoma 
of the riglit forearm with metastasis to the right 
axilla, pleura (bilateral), and hilar lymph nodes. 

The second patient, a man of 00, struck his right 
femur against a fire hydrant. Three years afterward 
roentgen examination showed a tumor of the lower end 
of the boue. Biopsy led to a diagnosis of fibrosar- 
coma. A hip joint disarticulation was performed. 
Deep x-ray therapy was refused. At the time of the 
report, there was no evidence of recurrence. 

' The “Malignant" Hemangioma. Louis T. Byars. 
Surg., Gyncc. & Obst. 77; 103-198, August 1943. 

Hemangiomas may vary in severity from small red- 
dish blotches and port-wine stains to venous engorge- 
ments and arterial angiomas which tend to groxv and 
invade local tissues. Spontaneous cure is not to be 
expected, but growth of the benign types is usually 
slow. The arterial hemangioma, because of its ten- 
dency to grow, invade, and destroy, may be considered 
as “malignant” in type, and its occasional rapidity 
of growth, coupled with destruction of vital parts and 
deformity of features, makes early and active treatment 
necessary. 

The porl-win; slain involves the entire thickness of 
the skin, and grows only as the child grows. Radia- 
tion is usually ineffective, and adequate treatment con- 
sists of replacement of the involved skin throughout its 
whole depth. It is often best to recommend the use of 
cosmetics rather than more radical measures. 

The venous angioma is slow in growth. It consists of 
large channels filled with venous blood. Treatment is 
surgical, by excision or by multiple injections of a 
sclerosing solution. Occasionally the interstitial use 
of radon is helpful. 

The arterial angioma may be treated by excision or, 
if small, by destruction with the cautery If the lesions 
are spotty and limited to the skin, satisfactory results 
may be secured by freezing with carbon dioxide ice. 
In cases involving the subcutaneous tissue as well as 
the skin, if the lesion is relatively shallow, the author 
suggests that the use of surface radium radiation may 
prove satisfactory. Recurrences are most often found 
around the supplying arteries of the deeper exten- 
sions, and these deeper areas, which need the most 
intense treatment, get the least from surface irradiation. 
In such cases the surface may be damaged by radia- 
tion which is, nevertheless, inadequate to control the 
lesions in the depths. In these more malignant arterial 
angiomas, interstitial implantation of radon seeds is 
most effective. In cases where size and location of the 
growth make surgical removal impossible or inadvisable, 
interstitial irradiation is the method of choice. Deep 
e.xtensions of the growth can be eradicated in this way 
with minimal injury to adjacent structures. 

The author’s technie includes the use of hollow 
needles fitted with a plunger, for introducing and plac- 
ing the tiny seeds in the tissues. Adequate and equal 
radiation to all parts of the growth is desirable, includ- 
ing the deep ramifications. The seeds are placed so 
that one cubic centimeter is affected by each or, if the 
eyelid is involved, one per square centimeter. They 
must be placed at a safe depth from the surface of the 
skin or mucous membrane, from the lens or cornea, and 
from growing points of bone or cartilage. The dosage 
for arterial hemangiomas, if near the eyes or nose, is 
usually 0,25 millicurie per seed; but w'hen delicate or- 
gans are not involved and there is greater volume of 


growth, 0.50 millicurie per seed is desirable. It is 
advisable to undertreat rather than overtreat an area; 
a second application can be made later if advisable. 

Complications to be considered include (a) ulceration 
of the tumor, ivhich may occur even in untreated cases; 
{b) infected thrombi; (c) secondary deformity, usually 
caused by overdosage; {d) recurrence, which may call 
for rcapplication of seeds, surface irradiation, or ex- 
cision; (c) an occasional poor appearance, such as a 
deformed feature or area of baldness, which may re- 
quire surgical repair. The gold seeds themselves are 
left in situ unless close to the skin surface w'here they 
may be visible. 

The time of response is usually one week, followed by 
speedy rece.ssion of the growth for two weeks longer, 
and after this a slow, progressive improvement ex- 
tending over six months to a year. Photographs of 
lesions arc included. De Wayne Townsend, M.D. 

Good Result in Radium Treatment of an Extensive 
Cavernous Hemangioma. W. Lutz. Schweiz, med. 
Wchnschr. 73: 902-903, July 17, 1943. 

A child born March 28, 1936, was seen the following 
November because of an extensive cavernous heman- 
gioma involving the right neck and cheek and the entire 
lower lip. Since surgery was impractical, irradiation 
was undertaken. Two radium plaques were used; one 
was square, 3 cm. in length, and contained 34.8 mg. of 
radium (3.8 mg. per sq. cm.); the other was round, 
1.8 cm. in diameter, and contained 18.7 mg. of radium 
(7.2 mg. per sq. cm.) . Four treatment series were given : 

(1) Nov. 6-10, 1936: Four areas on cheek and neck 
were treated with the square and 6 w'ith the round ap- 
plicator; 1 area on the lip with each applicator. 

(2) Feb. 9-10, 1937 : Four areas on cheek and neck 
treated with the square, 3 with the round applicator; 
1 area on the lip with the square applicator. 

(3) May 10-12, 1937; Six areas on face and neck 
treated with the square, 8 with the round applicator; 
1 area on lower lip with square applicator. 

(4) Sept. 23-24, 1937: Five areas on cheek and 
neck treated with square, 2 with round applicator; 
3 areas on lower lip with round applicator. 

The treatment time for each area was from tw'o to two 
and a half hours; at no time was any reaction ob- 
served. 

Observation on June 11, 1938, showed excellent re- 
gression but slight skin atrophy and some telangiectasia. 
The author feels that the use of smaller doses and wider 
spacing of doses might have led to an even better result. 

Lewis G. Jacobs, M.D. 

Roentgen Rays in the Treatment of Malignant 
Tumors of the Kidney in Adults. H. Dabney Kerr 
and Robert L. Stephens. Am. J. Roentgenol. 50: 
204-206, August 1943. 

The results of roentgen treatment in 37 adult patients 
W’ith malignant tumors of the kidney, treated during 
the ten-year period between 1927 and 1937, are re- 
ported. All patients were traced and those now living 
have been observed from 60 to 120 months. Of the 12 
surviving patients (31.6 per cent of the total), 8 had 
preoperative roentgen irradiation. The remainder 
received irradiation after nephrectomy or roentgen 
therapy alone. While the number of cases is small, it 
appears that m those that are operable, preoperative 
roentgen therapy improves the prognosis while post- 
operative therapy apparently has nothing more to 
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RADIATION REACTIONS 


Treatment of Post-Irradiation Erythema with 
Chlorophyll Ointment. George W. Holmes and H. 
Peter Mueller. Am. J. Roentgenol. 50: 210-213, 
August 1943. 

Chlorophyll, the green coloring matter in plants, 
has been found to be useful in the treatment of chronic 
ulcers, especially those of the indolent varicose type. 
The authors report the use of chlorophyll in the treat- 
ment of erythemas following irradiation. The chloro- 
phyll was used either in the form of ointment or oil in a 
3.0 per cent concentration with a lanolin base for the 
ointment and peach kernel oil for the oil. The addi- 
tion of 1.0 per cent nupercaine to the ointment elimi- 
nated the momentary tingling sensation and burning 
which some patients noticed, following its first appli- 


cation. A formula and the method of preparing tlic 
ointment are given. 

As compared with vaseline or boric acid ointment, 
results following the use of chlorophyll appeared to be 
quite remarkable. Within a few days a distinct clwiigc 
was noticeable; the erythematous area was cleaner; 
the crusting had disappeared; and granulation ap- 
peared where the skin had been denuded. Mdien in- 
fection had been present before the applitatioii of 
chlorophyll, it disappeared. The patient felt more 
comfortable. The treatment of long-standing irra- 
diation ulcers was less satisfactory. In a few instauce.s 
distinct improvement occurred, but in general (he 
effects in such cases were disappointing, 

L. W. Paul; M.D. 


PROTECTION 


Ventilation Requirements for Radium Dial Painters. 
W. C. L. Hemeon and Robley D. Evans. J. Indust. 
Hyg. & Toxicol. 24: 116-120, May 1942. 

Prevention and Control of Hazards in the Radium 
Dial Painting Industry. L. F. Curtiss. Ibid. ‘ 24: 
131-141, June 1942. 

Storage of Radium Dial Instruments. Charles R. 
Williams and Robley D. Evans. Ibid. 24: 236-237, 
October 1942. 

Protection of Radium Dial Workers and Radiologists 
from Injury by Radium. Robley D. Evans. Ibid. 25: 
253-269, September 1943. 

Protection of Radium Dial Painters — Specific Work 
Habits and Equipment. George E. Morris, Irving R. 
Tabershaw, John B. Skinner, and Manfred Bowditch. 
Ibid. 25: 270-274, September 1943. 

The papers listed above have to do with the precau- 
tions to be observed in radium dial painting. As is 
pointed out by Hemeon and Evans, this is a matter of es- 
pecial importance because of the recent unprecedented 
demand for luminous dials for aircraft instruments and 
other machines of war. Their recommendations are 
as follows: 

1. Radium dial painting shall take place in booths 
through which air is exhausted at a rate of 50 cfm. 

2. Cabinets in which dials are stored or dried shall 
be ventilated as follows: (a) not less than 300 cubic 
feet of air per minute per 1,000 dials stored, continu- 
ously, or (f/) not less than that sufficient to induce an 
average face velocity of 75 linear fpm through the area 
of the doorway when doors are opened. 

3. Radium-painted dials shall at all times be so 
located that the radon formed is withdrawn by local 
e.xhau.st or diluted to safe concentration. 

4. Containers of radium paint that have been 
sealed for several hours shall be opened only when 
inside a hood or vciitilatcci cabinet. 

Curtiss classifies the preventive measures required to 
control injuries whicli may be caused bj’ radium in 
dial painting into three groups, corresponding to the 
manner in which the radium is introduced into the 
body and produces its effect. 


(1) Ingeslion must not occur. This took place in 
the early days of the industry, when the painters, ig- 
norant of the possibility of poisoning, pointed the 
brushes between their lips. This practice has been 
abolished. Accidental ingestion through carelessness 
and untidiness must, however, still be carefully guarded 
against. An ultraviolet light is helpful in maintaining 
cleanliness in dealing with radium paint, as it causes 
small deposits of radium paint on clothing or hands to 
fluoresce brightly. 

(2) The best remedy for inhalation of radon or radio- 
active dust is sufficient and well designed ventilation. 

(3) To protect workers from gamma rays, any larp 
accumulations of radioactive material, such as slocks 
of luminous pigment or completed work, should be 
stored at a sufficient distance from the work. Afctlt- 
ods used to ascertain whether any particular ar- 
rangement is safe (measurement of ionization producer 
by radon in equilibrium with the radium arid I >e 
ionization by gamma rays) arc described by t le 


author. 

In the article by Williams and Evans, the precaution, 
which should be observed in the storage of nnislif' 
instruments are given. y. , . 

Evans' paper on the protection of radium dial uor ' • 
and radiologists discusses the three distinct iudiistri.^ 
hazards in the handling of radium and radiiiin pro uc -• 
'o) radium poisoning, from ingestion or iiihala 
radium, (i) respiratory lesions from inhaled ra on, a ^ 
[cl radiation injury from over-expo.siirc to 
rile tolerance values are respectively'; (.aj O. mi 
grams of radium in the body or 1 iiiicroniicrocuri 
-adon per liter of c.vlialed breath, (b) 
curies of radon per liter of inhaled air, and (r) . 

gens of gamma radiation per mouth, oyer r 

3 ody. A method for determining the radon co 
‘he brcatli is given. Precautionary j-cr 

should be taken for the protection of the ra i 
irc outlined. , „ „,.,Vr 

Morris, Tabershaw, Skinner, _ and Don j 
suggestions regarding work habits and cq ip 
.he protection of radium dial pairilcrs- 
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Kidney Tumors 

ClaBsification, Review of Symptoms, Metkods of Diagnosis, Therapy, and End-Results^ 

WILLIAM E. HOWES, M.D. 

Brooklyn, N. Y. 


N eoplasms arising in the kidney cor- 
tex may not cause hematuria until 
they break into the renal pelvis; they are 
not apt to produce pain until they invade 
the capsule; patients seldom notice the 
kidney mass themselves, and as a result 
the tumor has, in most instances, grown 
to- large proportions before recognition. 
These so-called “nephromata” tend to 
erode venous channels and thus metasta- 
size widely. By the time the lesion is 
recognized the tumor is large, it has often 
metastasized, and as a result the prognosis 
is most unfavorable. 

CLASSIFICATION 

According to Boyd (lo), “there is no 
more perplexing chapter in the whole of 
pathology than that which deals with 
tumprs of the kidney.” The influence of 
Grawitz (2) is still felt, in that all cortical 
tumors except the embryoma are apt to 
be roughly construed as hypernephroma. 
On the other hand, there are those who 
deny the existence of a true hyperneph- 
roma, i.e., a tumor arising from misplaced 
islands of adrenal tissue, as Carson (3), 
Judd and Hand (4). These writers state 
that hypernephroma should be considered 
as a true renal carcinoma. Arguments 

r Twenty-ninth Annual Meeting 

Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


319 


against the adrenal origin of this tumor 
have been listed as follows: 

(a) No epinephrin has been synthesized 
from these growths. — Greer and Wells 
(5), Brooks (6). 

(&) Double-refracting fat present in hy- 
pernephroma is present, also, in the 
protoplasm of renal epithelium and 
carcinoma. — Lohlein (7). 

(c) Tumors of the adrenal may produce 
abnormalities of the sexual organs, as 
virilism. Such changes have never 
been noted with hypernephroma. — 
Tuffier (8), Ewing (9a), Boyd (lb). . 

(d) The hypernephroma is composed of 
lipoid-filled cells which have the usual 
vacuolated appearance following rou- 
tine preparation in alcohol and xylol. 
According to the Grawitzian school, 
these cells closely simulate those in 
the adrenal cortex, but identical cells 
are found in adenomata of the kidney. 
Furthermore, the hypernephromata 
may take on tubular formation, which 
is never present in the adrenal.— 
Boyd (lb). 

Portmann (10), on the other hand, defi- 
nitely assumes the presence of hyperneph- 
roma. He states: It originates from an 
inclusion of suprarenal cortical tissue. 
It is often confused with carcinoma be- 
cause it is inclined to deviate very consider- 
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Fig. 1. Wilms’ tumor: Radiosensitivity. This tumor shrank as shown by tlie low'cr 
and upper skin markings to approximately a third of its original size. X-ray therapy 
was begun Nov. 26, 1937. The skin marking dated Nov. 22 was made before the in- 
stitution of radiotherapy. 


ably in its histologic structure; however, 
these two groups have notliing in common 
from a clinical standpoint.” He (Port- 
niami) continues with the statement that 
the hypernephroma remains encapsulated 
for a long period of time and its growth is 
usually slow, while adenocarcinoma has a 
tendency to early infiltration and therefore 
more rapid extension. Furthermore, hy- 
pernephromata tend to erode veins and 
metastasize widely, while adenocarcino- 
mata spread by lymphatic extension. 

Ewing (Oi!)) takes a more middle ground 
in that he agrees to tJie occurrence of 
adrenal inclusions in the kidney and to 
tlie fact that tumors may arise within 
tliese rests. He concludes however; “Fi- 
nally, recent studies ha%'e demonstrated 
tliat a large proportion of reported hyper- 
nephromas are renal adenocarcinomas.” 

The following working classification of 
malignant kidney tumors is used at the 
Brooklyn Cancer Institute: 

1. Tumors arising in the kidney cortex. 
(«) Papillar}' adenocarcinoma. 

{b) xYlvcolar adenocarcinoma. 

(c) Adenomyosarcoma (Wilms' tu- 
mor). 


2. Tumors arising in adrenal rests. 

Hypernephroma. 

3. Tumors arising in the kidney pelvis. 

(c) Papillar}" epitlielioma. 

{b) Alveolar carcinoma. 

PATHOLOGY 

1. Tumors Arising in the Kidney Cor- 
tex: (a) The papitlo-ry adenocarcinoma is 
the most common type of neoplasm arising 
in the kidne}" parenchyma. This tumor is 
the one most frequently confused in^ the 
literature with hypernephroma. Micro- 
scopically, there is a distinct tendency to 
papillomatous structure witli distinct gland 
formation. Interstitial hemorrhage occurs 
frequently. According to Portmann, these 
neoplasms do not remain encapsulated but 
infiltrate rapidly tlirough tlie kidney. They 
do not erode venous channels as frequently 
as does the so-called hypernephroma and 
tlierefore are more apt to metastasize b}' 
lymphatic extension. 

{b) Alveolar adenocarcinoma is subdi- 
vided by Ewing (fir) into adenocarcinoma 
(i) of infants and (ii) of adults and (iii) 
tubular adenocarcinoma reproducing renal 
Uibules. Tlie cmbr}'onal carcinomas (i 
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Figs. 2 and 3. Wilms’ tumor with metastasis to lung. On intravenous pyelography, only the lower calix 
filled \vith dye. The opacity above represents calcium in the tumor. Before death metastases appeared in the 
brain, cranium, and pelvic bones, as well as in the lung. 


and ii) retain many of the characteristics 
of the Wilms’ tumor except that the sar- 
comatous elements are lacking. All of the 
cases in the series recorded here actually be- 
long to the last group (iii) , namely, those re- 
producing renal tubules. Here the pathol- 
ogy is characteristic in that the formation 
strongly simulates that of normal kidney 
tubules. The cells are clear or granular, 
with central small, dark-staining nuclei. 
There is little supporting structme. 

(c) The embryonal structure of adeno- 
myosarcoma (Wilms’ tumor') is most strik- 
ing. It usually consists of distorted renal 
tubules, with scattered abortive glomeruli. 
Such areas are interspersed with zones of 
sarcomatous spindle cells. These latter 
elements may consist of voluntary or in- 
voluntary muscle. Wilms’ tumor grows 
very rapidly and in most instances a large 
mass is palpable in an infant before other 
symptoms become manifest. The immedi- 
ate response to irradiation is at times most 
gratifying, in that a tumor will shrink to 
a half or a third of its original size within a 


few weeks (Fig. 1). Here again there is a 
tendency to early and widespread metas- 
tasis, particularly to lung and bone (Figs. 
2 and 3) . 

2. Tumors Arising in Adrenal Rests 
(Hypernephroma): These Grawitzian tu- 
mors are characteristic according to Ewing 
(^d). ‘‘They are large, well circumscribed, 
yellowish, fatty and vascular tumors, prone 
to hemorrhage, necrosis, and cyst forma- 
tion.” Ewing eliminates from this classi- 
fication ‘‘all tumors with distinct lumina, 
and especially those of papillary structure.” 
The cells appear to grow diffusely but may 
be arranged in ‘‘small circular groups sepa- 
rated by fine strands of connective tissue.” 
Thus on the basis of the cellular charac- 
teristics alone this tumor can easily be 
confused with the papillary adenocar- 
cinoma, and the author, after careful re- 
view of all the slides, is unwilling to list 
any of the neoplasms in his series as true 
hypernephroma but has placed them all 
under the classification adenocarcinoma. 
There are, however, 16 specimens that 
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would fit in ■with the above morphological 
grouping of h)'pemephroma. 

S. Tumors Arising in the Kidney Pel- 
vis: Tumors haAfing their origin in the kid- 
ney pelvis represent but 7 per cent of the 
total number of renal tumors. Because of 
their location, bleeding is an early s}’mp- 
tom and the pehde deformity is readily 
recognized on the x-ray film. These pel- 



J'iC- -L Schematic drawing of renal cortical carci- 
noma. A Lobular distortion of renal shadow with- 
out involvement of the caliccs. B. Adjacent calices 
•are spre.ad by growth. C. Single calix is displaced, 
1). Utwhing arid elongation of involved calix. 

vie defects must be carefully difi’crcntialed 
from non-opaque calculi, blood clots, and 
disease of the calices, as tuberculosis. 
None of thi.s group has been found in the 
records of the Brooklyn Cancer Institute. 

(rt) Papilhiry epithelioma arising in the 
renal pelvis is of ver>' rare occurrence (Ker- 
win. 11). Its papillarv-, warty structure 
is characteristic. It tends to metasta- 
.size down tlic ureter and into the bladder. 

{L>) Alveolar carcinoma is the more com- 
mon of the pelvic tumors. In the early 
stages these growths have a flat appear- 
ance. They infiltrate re.'ulily into the sur- 


rounding kidney parendijnna and are 
highly malignant. 

DIAGNOSIS 

The prompt recognition of tlie cortical 
kidney tumors is often difficult. Tliese 
neoplasms mil often remain silent for years 
before localizing s}miptoms lead to tlieir 
recognition. The x-ray film usually gives 
the most direct etddence (Fig. 4). 
the groudh is situated well to tlie periph- 
ery, tlie calices will not be disturbed, 
and the diagnosis can be made only by a 
careful study of the (a) kidney outline. 
This surface distortion can be confirmed by 
perirenal air insufflation. The growth may 
(b) spread two adjacent calices or (c) may 
displace a single caly.\'. Braascli (12) has 
brought out the typical (d) elongation and 
hooking of the involved calix. Of course, 
the larger tlie tumor the bigger and more 
defonned is the kidney shadow and the 
more distorted tlie calices. 

Bone metastases are usually characteris- 
tic in tliat they consist of massive zones of 
cortical and spongy^ bone destniction not 
associated with any periosteal, cancellous 
reaction or new bone formation. They 
often involve tlie ends of long bones, as the 
neck and head of the humerus. Patliologi- 
cal fracture is frequent and is often the 
earliest presenting symptom. Bone regen- 
eration is not initiated by tliis fracture, as 
commonly occurs in the case of giant-cell 
tumors or metastases from mammary car- 
cinoma, No trabeculation is present within 
the tumor area, nor is tliere expansion of 
the cortex, as witli giant-cell tumor (big. 
5). These metastases are rarely multiple 
and do not consist of concentric globular 
areas of destruction such as arc seen in 
multiple myeloma. 

The lung metastases arc usuall}' cottony, 
irregular masses present in the hilar zones 
or lower third of eacli lung field. '1 iicir 
location and wide distribution suggest 
hematogenous extension. 

ST.ITISTICAL RB\UBW 

The Brooklyn Cancer Institute was 
transferred to its present location in Oclo- 
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ber 1936, and not all of the earlier records 
are available for review. To date, 54 pa- 
tients (43 since October 1936), out of a 
total of 6,400, have been admitted to the 
Brooklyn Cancer Institute with a diagnosis 
of a primary malignant tumor of the kid- 
ney, representing 0.65 per cent of all ad- 
missions. 

Of this group of cases, 45 were proved by 
nephrectomy or autopsy and 9 have no 
pathological confirmation. In all of the 
latter, however, roentgen determination of 
kidney deformity and proof of metastases 
to lung were obtained, and bone metastases 
were demonstrable in 7 instances. Such 
findings are considered of sufficient weight 
to justify inclusion of the case in summa- 
tion of end-results. 

The cases with pathological confirma- 
tion (including 2 omitted from the statis- 
tical review) are classified as follows : 


1. Tumors arising in the kidney parenchyma. 

(a) Papillary adenocarcinoma 35 

(b) Alveolar adenocarcinoma 5 

(c) Adenomyosarcoma (Wilms' tumor) ... 5 

2. Tumors arising in adrenal rests. 

Hypernephroma (see heading 2 under Path- 
ology) 0 

3. Tumors arising in the kidney pelvis. 

{a) Papillary epithelioma 0 

(6) Alveolar carcinoma 0 

4. Embryonal tumor (not classified)* 1 

5. Neiuocytoma, perirenalf 1 


Total with pathological proof 47 


[ * The embryonal tumor was never satisfactorily 
classified. At operation only a small biopsy speci- 
men of a cyst wall was obtained. The patient died 
about one year later of metastasis. This case is not 
included in the summary because of the indefinite- 
ness of the pathological diagnosis. 

t The perirenal neurocytoma was discovered as 
a palpable kidney mass in a four-months-old infant 
(Fig. 6). On a clinical diagnosis of Wilms’ tumor, 
preoperative x-ray therapy was given. At operation 
the tumor was successfully stripped from the lower 
pole of the kidney. To date (two years) there has 
been no recurrence. This case is eliminated, as the 
tumor did not actually arise within the kidney.] 


Cases proved by x-ray film of kidney and me- 
tastases (microscopic pathology not obtained. ) 
Cases proved by nephrectomy or autopsy 

Total 


9 

45 


54 


We have, thus a . total of 54 cases of 
malignant renal tumors, 45 of which are 
proved by gross and microscopic patho- 
logic studies. Thirty-six patients were 
males and 18 females, a 2 to 1 ratio. Elimi- 
nating the 5 cases of Wilms’ tumor, the 
oldest patient had reached his 79th year 
and the youngest her 9th year ; the average 
age was 49.6 years. 



Fig. 5. Metastasis to ilium from adenocarcinoma. 
The large wiped-out defect in the ilium was diagnosed 
as a giant-cell tumor, in spite of lack of trabeculations 
and cortical expansion. The greatly enlarged left kid- 
ney is clearly seen above. 

It is well known that these cortical tu- 
mors are prone to remain symptomless for a 
long period of time. In 14 of this series, 
or approximately 1 in 4, the presenting 
symptom first referred to was due to the 
presence of a metastasis (Fig. 5). 

Pain was the outstanding and the first 
symptom in 29 instances. Hematuria was 
the earliest sign in 21 cases; in 4 the first 
indication of trouble was the detection of 
an abdominal tumor. Only 11 persons in 
the whole group are still Hving, and but 5 
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Fig. (i. Perirenal neurocytoma. The tumor is at- 
tachetl to the lower pole of the kidney, displacing and 
rotating the kidney as shown by the changed axis of the 
pelvis. 

of these liave been carried over three years 
without known metastases. Table I lists 
the cases according to year of admission, 
with end-result. The 11 cases witli sur- 
vival to date may be summarized as fol- 
lows ; 

1 . L. 1'., male, age 00, living seven years follow- 
ing ne[)hrcvtoiny without evidence of niclastasis. 
Papillary adenocarcinoma. 

2. L. S., female, age 12, living five years follow- 
ing ni'plirectumy, witltoul evidence of metastasis. 
I’apillary adenocarcinoma. 

S, P. k,. male, age 4,'), living five years after 
nejdirectumv. willtout evidence of metastasis. Pap- 
illary adenocarcinojiia. 

!. li. 15 , fetnale, age l'>3, living five years follow- 
ing nephrectomy, X ray evidence of one metastasis 
to a dorsal spinou> [irocess jn 10 : 59 . This has not 
changed in four year< and therefore prohablv repre- 
sents a bone cy-l. .-Mveolar adenocarcinoma. 

,'i. M. S.. fcrr’.alc. age living seven months 
following nephrcctornv ;ind three and a half years 
a.hcr adrrn'-sion. Thi> p.itic.nt had extensive preoper- 
ative radiation tlicrapy Her case is described l>c!ow. 
AdcniK--arcino;n.i. Gr.nvti.- type 

d. D. L.. male, age is, li\nsg two vears follow- 
ing admis-iom This the onU living patient who 
has not ttndergonc ncphreclomc ar,d who is withont 
pallmlogical pro-:*! of neoplasm lb- is mclnded in 


Table I: Exd-Results in 54 Cases of Kidnev 
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1936 and 


before 

11 

10 

1 

10 

84 

23 

1937 

4 

0 

0 

4 

0 

4 

1938 

14 

9 

3 

11 

60 

12 

1939 

5 

3 

0 

5 

0 

15 

1940 

5 

5 

1 

4 

42 

7 

1941 

s 

4 

1 

7 

26 

5 

1942 

2 

2 

1 

1 

13 

7 

1943 

5 

4 

4 

1 

4 

3 

Totals 

54 

39 

11 

43 




this series because of demonstrated defect in a renal 
calix. He also has a pathological fracture of the 
right femoral neck. 

7. K. Z., female, age 24, living one year follow- 
ing nephrectomy, witliout metastases. This patient 
has had postoperative radiation therapy. Wilms' 
tumor. 

S. L. K., female, age C3, living one year follow- 
ing nephrectomy. She has both local recurrence 
and metastasis to lung. Papillaiy adenocarcinoma. 

9. E. L., female, age 66, living 4 montlis follow- 
ing nephrectomy. She has no demonstrated metas- 
tasis. Wilms’ tumor. 

10. L. C., male, 42 years, living 2 months follow- 
ing nephrectomy. He has demonstrable metastases 
in the ilium and dorsal spine. Adenocarcinoma, 
Grawitz type. 

11. F. W., male, age 7 years, living 2 months 
following nephrectomy. This patient received firc- 
operative radiation therapy. No metastases have 
been demonstrated to date, Wilms’ tumor. 

Patients 1 to 5 have survit'ed from tlirce 
and a lialf to seven years and arc Uic only 
ones to have passed tlie more critical in- 
terval of the first two years witliout evi- 
dence of metastasis. All otliers either have 
known metastases or have not survived a 
sufficient waiting period to be considered 
favorably from a prognostic point of view. 
In this respect, the auUior has had the ex- 
perience, in his private practice, of seeing a 
recurrence of tumor twenty years after 
nephrectomy. 

TREAT.MBXT 

Thirty-eight patients have undergone 
nephrectomy, and but o of these have 
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Fig 7 Adenocarcinoma of Grawitz type (patient M. S.). A. Sinus tract draining from tumor to the anterior 
abdominal wall. This followed the original exploratory laparotomy. B. A rubber tube extends into the sinus 
tract. The kidney pelvis is displaced by the tumor in the upper pole. 


survived over three years without known 
metastases, or 1 in 7. Four of the surviv- 
ors are listed as having papillary carci- 
noma; the fifth alveolar carcinoma. 

Many of these renal tumors are radio- 
sensitive and respond to x-ray therapy, as 
is attested by Waters (13). Prenephrec- 
tomy roentgen therapy is theoretically 
worth while if it will reduce the size of the 
tumor and so injure the neoplasm that it is 
unable to metastasize. Preoperative roent- 
gen therapy was delivered in 3 instances in 
this series with reduction in the size of the 
tumor in all cases and with improvement in 
the clinical condition in 2. One case illus- 
trating clinical improvement following ir- 
radiation is summarized as follows; 

M. S., a thin, anemic girl of 9 years, was admitted 
to the Brooklyn Cancer Institute in April 1940. At 
laparotomy performed in another institution because 
of a large upper left abdominal mass “size of a water- 
melon,” it was found that the tumor could not be 
removed but a biopsy was taken. Most of the biopsy 
specimen was badly broken down and only a few 


cells could be identified as carcinoma. This opera- 
tive procedure was followed by infection (Fig. 7A) 
and on admission to the Brooklyn Cancer Institute 
a sinus was present in the anterior abdominal wall 
through which oozed large quantities of a thick puru- 
lent material (Fig. 7B). 

The upper left abdomen was cross-fired through 3 
ports, 200 r being delivered to 2 areas daity, the 
areas being so rotated that between April 1 and May 
11, 1940, an estimated 5,750 r was given to the 
center of the tumor. This treatment resulted in de- 
creased discharge from the sinus, moderate reduction 
in the size of the mass, and improvement in the 
child’s general condition. A second cycle of radia- 
tion was delivered between Jan. 2 and Feb. 1, 1943, 
giving an estimated additional tumor dose of 2,750 
r. At this time the patient was re-examined and the 
genito-urinary surgeon determined again to attempt 
removal of the kidney, this time tlwough a retroperi- 
toneal approach, as an infected sinus tract remained 
following the first exploration. This time the ne- 
phrectomy was successful. The neoplasm in the 
upper pole of the kidney measured 10 X 6 cm.; the 
remaining kidney parenchyma was compressed and 
atrophic, measuring 3 X 3 cm. The microscopic 
picture was that of carcinoma of the Grawitz type, 
with radiation changes. 

The only complication was a sinus tract (Fig. 8) 
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Fig. S. Adenocarcinoma of Grawitz type (patient 
M. S.L The stoniacli and small intestine are flooded 
with dye injected through the fistulous opening in the 
ncphrectoniy scar. This closed without further sur- 
ger>'. 

front the ncplircctomy woiincl to the stomach. Tin's 
wa.s clearly denintistratcd when dye injected into the 
sinus was seen draining into the stomach from the 
lower posterior angle of the nephrectomy scar. This 
closed gradually. The little patient has gained per- 
ceptibly, having increased in weight from -IS to 50 
pounds in three months. E.xcept for a cystic area 
in the left ilium, about as large as a penny, which 
has not changed in size in the past year, there is no 
evidence of recurrence or metastasis to date. 

The prcojicrativc radiation therapy definitely cut 
down the infection present, reduced the size of the 
tunior, and probably .slowed up the extension of the 
grosvth for a period of nearly tlircc years. 

In the series under discussion postopera- 
tive radiation was given in most instances. 
It is in tJie treatment of recurrences and 
mctastascs that the results appear most 
discouraging (Fig. 9). The large solitarj' 
bone metasta.ses do not show the response 
to radiation that is often demonstrated 
following irradiation of bone metaslascs 
secondar}' to a breast carcinoma The 
following case report is illustrative: 

H. I'., ;t •' l-yc.ir <i';d white ni.ilc, reported to the 
Rr(K">kh'n Cnmvr Institute in June !0;?S ivith pain- 
ful swelling fiver the stenunn He admitted to noc- 
turia f(>ur to five timf. a nizl:t but had never noticed 


any blood in his urine. On examination, he was 
found to have a subcutaneous oval swelling, S X G 
cm., apparently arising from the body of the ster- 
num, A sense of resistance was felt in tlic right 
upper quadrant, suggesting a tumor. On rocjitgeii 
examination, a greatly enlarged right kidney was 
demonstrated. 

Treatment of Primary Renal Tumor: Between 
June 20 and July 12, 1938, tlie right kidney was 
cross-fired, with but minimal reduction in the size 
of tlie kidney mass. On Sept. 30, a right 
nephrectomy was performed. The pathological 
report was papiUaiA' adenocarcinoma of tubular 
origin. 

Treatment of Sternal Metastasis: X-ray therapy 
was given from July 21 to Aug. .5, 1938: 2,000 r to 
2 areas, an approximate tumor dose of 4,000 r. 

Nov. 29, 1938; Twenty radium needles, 35 mm. 
in length, 2 mg., were inserted into the stenial mass 
for 100 liours, or an estimated 0,000 gamma roent- 
gens. 

Jan. IS, 1939; Twenty-four needles were rein- 
serted into the sternal mass for an estimated 8,000 
gamma roentgens. There was moderate shrinkage 
of the mass after the two interstitial radium treat- 
ments (Fig. 10). 

March 29, 1939; Twelve needles were inserted 
into an extension over the manubrium, for an esti- 
mated tumor dose of 5,000 gamma roentgens. Ii.v- 
cept for moderate shrinkage in the mass after the 
second radium treatment, the growth of this metas- 
tasis was not influenced, in spite of relatively large 
doses of interstitial radium. 

Later Course: Mctastascs appeared in the spine, 
with collapse, and in the femur, with pathological 
fracture. None of these mctastascs was influenced 
perceptibly by further radiation therapy. TJic pa- 
tient died in July 1939, just over one year after ad- 
mission. 


SUMMARY 

Prognosis is bad in all renal cortical 
tumors, since tlie growth is apt to remain 
symptomless for an initial period and metas- 
tascs occur early. 

The term “hypernephroma” is often used 
loosely to designate any renal neoplasm. 
Evidence has accumulated to cast doubt 
on tlie original Grawitz theor}' lliat hy- 
pcniephromata originate from adrenal rests 
witliin the kidney. 

The primar}' tumor may be radiosensi- 
tive, though tlie metastases arc almost uni- 
versally radioresistant. In a series of ol 
patients witli kidney tumor but.) have .sur- 
vived over Uircc and a half ycar.s without 
evidence of metastasis. All underwent 



Fig. 9. Adenocarcinoma: Metastasis in right humerus before and after x-ray therapy. There was a two- 
month interval between the examinations. This is one of the exceptional cases where bone and calcific union took 
place following irradiation. 



Fig. 10. Adenocarcinoma: Metastasis in sternum before and after irradiation. This meta- 
static mass received roentgen therapy — 4,000 r tumor dose — and two aplications of radium 
needles, giving estimated doses of 6,000 and 8,000 gamma roentgens, respectively, with only mod- 
erate reduetion in size. 
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nephrectomy and received postoperative 
radiation therapy. One (M. S.) received 
large amounts of prenephrectomy roentgen 
therapy. 

SUGGESTIOXS 

As leading symptoms are at first masked, 
tlie presence of kidney tumor should be 
considered among the differential diagnoses 
in all cases of unexplained back pain or 
loss in weight or strength. Transient 
hematuria should never be disregarded by 
the attending physician. 

Diagnosis may be clinically established 
by roentgenography in conjunction with 
otlier clinical and laboratoiy findings. 
Large isolated secondary'- deposits in bone 
can be recognized and should not be con- 
fused with primary bone tumors, as giant- 
cell tumor, multiple myeloma, or sarcoma. 
Further studies as to the value of preopera- 
tive roentgen therapy appear to be war- 
ranted. 

152 Clinton St. 

Ilrooklyii, .V. V. 
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Malignant Tumors of the Kidney: Review of 117 Cases^ 

LOUIS C. BIXLER, M.D., K. WILHELM STENSTROM, Ph.D., and C. D. CREEVY, M.D. 
University of Minnesota, Minneapolis, Minn. 


F rom 1924 to 1940, inclusive, 117 cases 
of malignant renal neoplasms were seen 
in the University of Minnesota Hospitals. 
The follow-up period extended to tlie end 
of 1942. In tliis group there were 94 cases 
of carcinoma of the renal cortex, 13 cases of 
Wilms’ tumor, 9 cases of carcinoma of the 
renal pelvis, and one of sarcoma. 

HISTORICAL 

The first reported case of carcinoma of 
the renal pelvis was, that of Hedenius and 
Waldenstroem in 1878 in a 79-year-old 
man. 

Grawitz in 1882 first described the tumor 
which bears his name. He recorded a 
typical case under the name of “struma 
aberrata suprarenalis’’ and showed its 
resemblance to adrenal structure. Harris 
in the same year described an adrenal-like 
tumor of the kidney, which he called 
“alveolar sarcoma of the renal capsule.” 
Rokitansky, in his textbook, in 1861, gave 
what Newcomb states is a clear description 
of a Grawitz tumor. Later Birch-Hirsch- 
feld introduced the term “hyperne- 
phroma.” 

At first, most investigators accepted 
the Grawitz theory of the suprarenal deri- 
vation of this tumor, but in 1908 Stoerck 
brought forth his findings favoring a renal 
rather than a suprarenal origin. From 
that time on the controversy has raged, 
and even to this day there is not unani- 
mous agreement. At the present time the 
consensus seems to be definitely in favor of 
a renal origin. 

The first accurate description of a mixed 
tumor of the kidney was apparently given 
by Eberth in 1872. Prior to that time all 

1 From the Department of Radiology and Physical 
Therapy and the Department of Urology of the Uni- 
versity of Minnesota and the University Hospitals, 
Minneapolis, Minn. Read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, 111., Dec! 1-2, 1943. 


malignant tumors of the kidney were 
thought to be carcinomas. Eberth be- 
lieved these tumors came from inclusions 
of the Wolffian body because of the pres- 
ence in it of embryonal muscle cells, which 
he thought accounted for the presence of 
striated muscle fibers in the tumor. Other 
investigators, however, later showed these 
to be non-striated muscle fibers. Cohn- 
heim in 1875 and Ribbert in 1886 attrib- 
uted the origin of these tumors to aberrant 
germ plasm. In 1894 Birch-Hirschfeld 
reviewed the literature and agreed with 
Eberth that the origin is in the wolffian 
body. He suggested the term “adeno- 
myosarcoma” for these mixed kidney 
tumors. 

Wilms in 1894 wrote his classic mono- 
graph in which he presented the theory of 
origin that is generally accepted today. 
He believed the anlage of the tumor to be 
a fragment of primitive, undifferentiated 
mesodermal tissue of the type which gives 
rise to the myotome (source of striated 
muscle) , the sclerotome (source of vertebral 
anlage), the nephrotome (wolffian body 
anlage), and the mesenchymal tissue from 
which smooth muscle takes its origin. 

Busse in 1899 disagreed with Birch- 
Hirschfeld, stating that remnants of the 
wolffian body are not found in the kidney. 
He and Muus thought that the tumor 
arose from a segregated portion of renal 
blastema which failed to develop normally. 
Frazer in 1920 summarized the modern 
views of its origin. Hinman and Kutz- 
mann suggested in 1924 that the simple 
tumors, the so-called sarcomata, can be 
explained by Birch-Hirschfeld’s theory and 
the complex ones by Wilms’ theory. 

Geschickter and Widenhorn in 1934 
proposed the term “embryonal nephroma.” 
They state that the majority of these 
tumors are neither teratomatous nor mixed 
but represent a neoplastic exaggeration of 
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normal growth processes in the gro\vth 
zones of the renal cortex in late fetal life 
and the first few months of infancy. 

The first successful removal of a Wilms’ 
tumor was by Jessop of England in 1877 
from a 2 \' 2 -y ear-old boy, who died nine 
montlis later of a recurrence. Israel 
recorded tlie first surgical cure in 1894, in 
a 14-year-old boy on whom he had operated 
in 1888. 

Heimann, in 1915, reported the first use 
of postoperative x-ray tlierapy on a 
Wilms’ tumor. A nephrectomy was per- 
formed in July 1913 and irradiation was 
started in August. The patient received 
eight treatments but died three montlis 
later from metastases. Friedlaender in 
1910 presented one of the first cases in 
which x-ray irradiation was used as a pri- 
mary' treatment. Tlie tumor decreased 
in size but at autopsj’, a few months later, 
metastases were found in the lungs and 
liver. The first preoperative x-ray ther- 
apy was apparently reported by Geraghty 
in 1923. It was intended to reduce the 
size of the tumor preparator)' to operation, 
but the patient disappeared and did not 
return for nephrectomy. He was later 
found to have died, five and a half years 
after treatment. 

For a more complete survey of the 
history of renal tumors, tlie reader is re- 
ferred to the articles by Gilbert (29) and 
Kretschmer (3(1). 

CI..VSSIFIC.\TIOX 

The classification of renal tumors which 
we have used is as follows; 

I. Heruil Tianors in Cliilclrcti 

.•\. Ik-nipi 

Miiltijilc tuninrs witli U!l>cr<jse‘ sclerosis 

I!. Maligii.'iiU 

Wilms' 

II. Kenal Ttimor.-- in .Adults 

1. rarencliymal 

A. IkTii^!! 

(r.) I-ihrnnia 

(e) Lcioniymi-.a 

(f) Liponr.i _ 

(ci Hem.myioma 

(<') AfUi'otna 


B. Malignant 

(a) Liposarcoma 

(b) Fibrosarcoma 

(c) Adenocardnoma (hypeniephroma) 

(d) Wilms’ tumor 

2. Pelvis 

A. Benign 

Papilloma 

B. Alalignant 

Cardnoma 

This classification was presented in a 
previous publication b)' Bell (1). 

ADENOCARCINOMA OF THE KIDNEY CORTEX 

{Hypernephroma) 

Adenocarcinomas of the kidney cortex 
form by far tlie largest group in this series 
of malignant renal neoplasms, numbering 
94, or 80 per cent, of tlie 117 cases. We 
regard adenocarcinoma of the renal corte.x 
the same as hypernephroma. The disagree- 
ment which formerly existed regarding 
this neoplasm seems to be disappearing, 
and there is now a fairly general accept- 
ance of its renal ratlier than suprarenal 
origin (2, 3, 8, 9, 14, 10). 


Table I; Age Distribution or 01 Cases of 
Carcinoma of the Renal Cortex 


Age 

Proved 

Cases 

Unproved 

Cases 

Total 

10-20 

20-30 

30-40 

40-50 

50-G0 

00-70 

70-80 

1 

3 

2 

22 

22 

30 

1 

0 

0 

0 

r. 

4 

3 

1 

U 1%) 

3( 3%) 

2( 2%) 
28{:!f)%) 
20(27%) 
33(35%) 

2( 2%) 


Of tlie 94 cases of carcinoma of the cor- 
tex, 81 were proved by histologic e.xamina- 
tion. The remaining 13, in which, for some 
reason, nephrectomy or biopsy was not 
done, were diagnosed on the basis of 
clinical symptoms, urography, and gross 
appearance of the tumor at operation. 

Carcinoma of tlie renal cortex occurs 
almost entirely after the age of forty. In 
this .scries only B per cent of the patients 
were less than forty. Neff (23) reported 
18 cases all beyond the age of forty. In 
AlacKenzie and Parkins’ (7) series SI per 
cent were over forty and in Smith and 
Young's (22) SB per cent. In a series pni)- 
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Table II ; Symptoms in 9(5 Cases of Carcinoma of the Renal Cortex Compared with Other Reported 

Series 



Author’s 

Series 

MacKenzie 

and 

Parkins 

Smith 

and 

Young 

Judd 

and 

Hand 

Hyman 

Belchor 

Neff 

Chute 


No. 

% 

% 

% 

% 

% 

% 

% 

% 

Hematuria 

Initial 

21 

22 

38 

48 

69 

80 

35 

36 

88 

Associated 

43 

46 

24 

16 



18 



Pain 

Initial 

16 

17 

43 

34 

83 

30 


28 

60 

Associated 

42 

45 

30 

36 






Mass 

Initial 

11 

12 

8 

9 

78 

80 

5 

12 

62 

Associated 

22 

24 

54 

29 



42 



Weight Loss 
Initial 

7 

8 








Associated 

12 

13 








Weakness 

Initial 

5 

5 

5 

6 






Associated 

8 

9 

18 

17 







lished by Judd and Hand (14) the average 
age at onset of symptoms was fifty-one 
years. The average age of the patients 
in our series at their first hospital visit was 
53.4 years. The youngest was eighteen 
and the oldest seventy-six. Incidentally, 
the 18-year-old patient is alive and well, 
having been dismissed from follow-up eleven 
years after nephrectomy and x-ray therapy. 
Table I shows the age distribution of our 
cases. 

Males were affected more frequently 
than females in this series, there being 59 
men (63 per cent) and 35 women (37 per 
cent). In most of the other reported 
series, the relative frequency in men has 
been even higher. Belchor (6) and Priest- 
ley (16) reported 70 per cent males, Hy- 
man (2) 74 per cent, Judd and Hand 68 
per cent, and Neff 91 per cent. 

The complaints varied considerably, but 
there were some which were found con- 
sistently enough to be of significance. 
Hematuria, pain, abdominal mass, weight 
loss, and weakness were most common. 
Hematuria, as either an initial or asso- 
ciated symptom, was present in 64 of the 
94 cases. Pain was present in 58 cases, 
an abdominal mass in 33, weight loss in 
19, and weakness in 13. Varicocele is fre- 
quently mentioned as a symptom, but in 
our series it was encountered only once. 

Table II shows the frequency of the 


various symptoms occurring initially and 
in association with others, along with the 
frequency in several other reported series. 
By initial symptom, we mean single initial 
symptom, unassociated with other symp- 
toms until possibly later. If two or more 
symptoms appeared simultaneously, they 
have been listed as associated symptoms. 

Hematuria was the initial symptom in 
21 (22 per cent) of the cases and an asso- 
ciated symptom in 43 (46 per cent), 
making a total incidence of 68 per cent. 
Belchor reported hematuria in 53 per cent, 
Judd and Hand in 69 per cent, MacKenzie 
and Parkins in 62 per cent, Hyman in 80 
per cent, and Smith and Young in 64 per 
cent. 

Hematuria may be an early or a late 
symptom. It may be early clinically and 
late pathologically. It occurs when there 
has been an invasion of the renal pelvis 
or calices or, as Ljunggren (38) has pointed 
out, when there is venous stasis of the 
mucosa of the renal pelvis. Patients have 
presented themselves at the University 
Hospitals within two weeks after the first 
episode of hematuria only to find the 
tumor inoperable or metastases already 
present. Between bouts of hematuria 
there is not infrequently an interval, which 
may be as much as several months, during 
which the urine is normal, at least macro- 
scopically. This quiescent period may be 
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dangerous since it may give the patient and 
even the physician a false feeling of security* 
and tlie opportunity* of making an early 
diagnosis may be lost. Obviously, every* 
patient witli hematuria deser\"es a com- 
plete examination, including urography. 
Several of our patients have had a history* 
of intermittent hematuria for several years. 
It is difficult to establish whether the carci- 
noma was present during all those years 
or whether there was another basis for 
the bleeding. Certainly some malignant 
tumors of tire renal cortex can be quite 
slow growing. Carlson and Ockerblad 
(34) report a case in which an x-ray and 
clinical diagnosis of carcinoma of tlie 
cortex was made. The patient refused 
surgery*. Ten y*ears later he was again 
seen and the tumor was found to be some- 
what larger. This time a nephrectomy was 
done and a carcinoma of the cortex was 
found. Apparently the neoplasm had been 
present for all tliose years and y*et was 
operable. This, of course, is an exception 
to the course these tumors ordinarily* take. 

liven though hematuria may frequently* 
be a late symjitom, it nevcrtlieless seems 
that it is the one most likely* to bring the 
jiatient to the physician in time to make 
jiossible an early diagnosis. When he 
comes because of weight loss, weakness, 
jiain, or a mass, the disease is almost surely* 
advanced. 

Xext to hematuria, pain was tlie most 
cninmnn complaint, occurring in .'iS ((>2 per 
cent) of the '.M cases. Pain has been a 
fret|uent symptom in most of the reported 
series, liaving an incidence as high as S3 
per cent in one series (Judd and Hand). 
It was most frequently located in the back 
and almost .-dways in the lumbar region. 
Thirty-one patients complained of back- 
ache. Pain was present in the abdomen in 
l '*i cases and in tlie llank in ti. There were 
finly 3 cases of typical renal colic, and in 
one of these renal stones were present 
along with the tumor. 

It is difficult to evaluate the sigjiirieance 
of backache in the.se patients. Most of 
tluni are in the age gronj) where some 
degree of backache is not uniisnal. and 


in those cases in which it was present for 
several y*ears the connection with tlie 
neoplasm might well be questioned. Two 
patients complaining of backaclie for seven 
and five y*ears, respectively*, were both 
alive and well at tlie close of tlie study, Uie 
first for a period of seven y*ears and the 
second for five y*ears. The patient com- 
plaining of backache for five y*ears had 
hematuria for the same lenglli of time, 
and in tliis case it seems reasonable that 
the backache w*as related to the tumor for 
tliis period. The otlier patient had no 
otlier complaints until one and a half 
y*ears before coming to the University* 
Hospitals, at which time she had her first 
attack of hematuria. The relation of tlic 
backache to the carcinoma for the five and 
a half y*ears during which other sy*mptoms 
were absent may* well be questioned. 

An abdominal mass was present in 33 
(30 per cent) of the 04 cases. Many* of the 
patients were not aware of the actual 
presence of a mass but experienced only* a 
feeling of fullness and abdominal discom- 
fort. 

The classical triad of symptoms of car- 
cinoma of Uie kidney* cortex, namely, 
hematuria, pain, and abdominal mass, 
was present in only* 10 cases, which is 
somewhat lower than in some other series. 
Belchor found 25 per cent presenting tin's 
triad, and Chute 31 per cent. 

Nineteen patients complained of weight 
loss and in 7 of tliesc it was the initial 
symptom. It is interesting to note that 
5 of tliesc 7 patients lived less than six 
months after first being seen at the Uni- 
versity Hospitals. Weakness was the ini- 
tial sy'mptom in 5 cases and an associated 
sy'inptom in S. 

Occasionally*, there are cases in which 
none of the symptoms is associated with 
tile urinary tract, and in that event inncli 
valuable time may be lost before attention 
is finally turned in the jirojier direction. 
Fifteen of onr jiatients comidaiiied only of 
weakness, weight loss, epigastric distress, 
cough (from lung nietastases). backache, 
or a combination of tlie.se syniptonis, and 
the tnie nature n{ the lesion was not aj)- 
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parent until after some study. In some 
cases, metastases in the lungs or bone 
may be tlie first indication of the presence 
of the renal lesion. Rolnick (26) found 14 
out of a series of 54 cases in which none of 
the symptoms was referable to tlie urinary 
tract. 

Metastases were demonstrated at the 
time of diagnosis in 14 of our 81 proved 
cases of carcinoma of tlie cortex. The site 
of metastasis was the bones in 7 cases, the 
lungs in G, and tlie liver in 3. Late me- 
tastases are known to have developed in 
28 of tlie 81 cases, tlie bones being the site 
of involvement in 13 cases, the lungs in 
11, and the liver in 5. The frequency of 
bone metastases has been noted by Ewing 
(43) and others. 

There is some question as to the ad- 
visability of nephrectomy in tlie presence 
of metastases at tlie time of diagnosis. 
In our series, nephrectomy was performed 
only 4 times when metastases were known 
to be present. One of these patients lived 
slightly more than one year, and each of 
the other 3 lived less than one year. 
Hyman is of the opinion that pulmonary 
or bone metastases not producing marked 
systemic effects, in the absence of cachexia, 
do not contraindicate nephrectomy. Ljung- 
gren (44) is of this same opinion and cites a 
case in which a single pulmonary me- 
tastasis was followed after nephrectomy 
for three years, with only slight increase 
in size. On the other hand, Braasch and 
Griffin believe nephrectomy is contra- 
indicated in the presence of pulmonary 
metastases and cite the fact that all 6 of 
their patients in this category lived less 
than one year (5). Waters (37) also 
feels that metastases are a contraindication 
to nephrectomy. It is our opinion that 
nephrectomy is not contraindicated by a 
single small metastatic lesion in one lung 
or in the bone, as such patients may have a 
considerable life expectancy. 

Attempts have frequently been made 
to correlate the size of the tumor with the 
prognosis. It is well known that patients 
have survived for many years following 
the removal of a large kidney tumor with 


no evidence of metastases at the time of 
surger}’' or subsequently. It is also well 
known that very small tumors — even as 
small as 1.5 cm. in diameter — may metas- 
tasize early. Obviously, no hard and fast 
rule can be laid down correlating the size 
of the tumor with the prognosis. In gen- 
eral, however, it seems that the prognosis is 
poorer witli the larger tumors. That was 
true in our series, although the difference 
was less marked than in some of the other 
series. For the cases in which the tumor 
was less than 5 cm. in diameter or weighed 
less than 500 gm., the five-year survival 
rate was 50 per cent, whereas in the group 
in which the tumor was 10 cm. or more in 
diameter or weighed 1,000 gm. or more, 
the five-year survival was 38 per cent. In 
his series, Priestley (16) reported a 46 per- 
cent five-year survival in the group in 
which the tumor weighed less than 500 
gm., whereas for the group iri which it 
weighed more tlian 1,000 gm. the figure was 
only 24 per cent. Bell has made the ob- 
servation that metastasis is much less 
common in tumors less than 5 cm. in 
diameter than in those having a greater 
diameter. Out of a group of 149 autopsy 
cases which he reported, only 5 of the 65 
cases in which the tumor measured less 
than 5 cm. in diameter showed metastases, 
whereas in the group in which the diameter 
exceeded 5 cm., 66 of 84 patients had 
metastases. It is interesting to note that in 
our series, in the group in which the tumor 
was small, 20 per cent expired in one year 
or less after first being seen at the Hospital, 
while the corresponding figure for the 
group in which the tumor was large was 
42 per cent. Braasch and Griffin believe 
that fixation of the tumor is of greater 
prognostic import than its size. 

Many writers have attempted to estab- 
lish a correlation between the architectural 
pattern of the carcinoma and its degree 
of malignancy, classifying the lesions as 
alveolar, tubular, cordon, adenomatous, 
papillary, etc. However, as Bothe (36), 
Portmann (35), Hunt and Hager (8), 
Bell (1), and others have pointed out, 
two, and even several, of these patterns 
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article (21), he has reversed his former 
opinion and now feels tliat x-ray tlierapy 
does not improve the prognosis but is only 
palliative. It seems tliat to date no one 
has proved by statistical studies that post- 
operative irradiation leads to additional 
cures, but it does not seem improbable. 
Undoubtedly it delays the growtli of pos- 
sibly remaining cancer cells and for that 
reason we have considered it worth while 
in certain cases.- 

Rigler (46) is of the opinion that urog- 
raphy is of considerable value in the diag- 
nosis of renal tumorq. In those cases in 
which attention is first directed to a meta- 
static lesion, or in which the symptoms 
are vague and not particularly suggestive 
of disease in tlie urinary tract, excretory 
urography may be helpful in determining 
if a kidney is tlie site of tlie primary lesion. 
If the symptoms are referable to the uri- 
nary tract, excretory urography is helpful 
in determining tlie side involved. If this 
examination is negative or inconclusive, a 
retrograde pyelogram should be made. 

TREATMENT OF CARCINOMA OF THE RENAL 
CORTEX 

The treatment in this series of carci- 
nomas of the renal cortex consisted of 
nephrectomy, nephrectomy plus irradia- 
tion, and irradiation alone. Whereas, in 
obtaining the figures which were pre- 
sented in connection with the clinical pic- 
ture, both the 81 proved cases and the 
13 unproved cases were used, in compiling 
the survival figures and results of treat- 
ment only the proved cases were con- 
sidered. 

It is not within the scope of this paper 
to present or discuss the details of the 
surgical treatment. The results obtained 
in the cases in which surgery was used, 
either alone or in conjunction with irradi- 
ation, will be presented later. 

The radiation therapy in this series was 
administered by a mechanically rectified 
unit, operating at 200 kv.p. and 30 ma. 
with 1 mm. of copper and 1 mm. of alumi- 
num filter. The half -value layer was 1.4 
mm. copper. At the present time we are 


using 400 kv.p. and a half-value layer of 
4 mm. of copper for the treatment of kidney 
tumors, but the machine permitting these 
factors was not available when the patients 
in this series were treated. Irradiation of 
the kidney area was usually through one 
anterior, one lateral, and one posterior 
field. The size of the fields varied with the 
size of the lesion and degree of extension 
into adjacent structures. A target-skin 
distance of 70 cm. was used for the an- 
terior and posterior fields and 60 cm. for the 
lateral field. In the average case, one field 
was treated daily, the average daily dose 
being 250 r/air. The total amount given 
varied considerably. The largest amount 
given in one continuous series was 3,800 
tissue r to the tumor in four weeks. This 
patient received 2,300 r/air to each of the 
three fields. Several patients received 
over 3,000 tissue r to the tumor, but the 
average tumor dose amounted to about 
2,200 to 2,500 tissue r in the cases in which 
the series of treatments was completed. 
Six patients did not finish the series of 
treatments and failed to receive the amount 
of radiation which was planned for them. 

Impiombato (13) states that the kidneys 
are among the least sensitive of all the 
organs and are practically unaffected by 
a dose of 2,000 r. Thus it would appear 
possible to give a considerably larger dose 
than this to the tumor without damaging 
•the normal renal tissue. Dean (3) gives 
“a single portal 250 r daily until each (of 
3 fields) has received 2,500 r.” Waters 
(37) recommends “daily doses of 250 r” 
to each of three fields — anterior, lateral pos- 
terior — and in his cases the tumor dose 
varied from “1,100 r, the smallest, to 
3,500 r, the largest.’’ Munger gives mul- 
tiple ports 300 r in air per day in rotation 
until “2,100 to 3,000 r per skin area’’ have 
been given. 

It is advisable to observe patients closely 
during treatments. Blood counts should 
be made every few days and if there is any 
appreciable drop, therapy should be dis- 
continued temporarily. A total white 
cell count of 3,000 has been adopted arbi- 
trarily as the low level at which radiation 
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Table III; Seventeen Cases op Proved Carcinoma of the Renal Cortex Treated by Nephrectomy 

Only 


Year 

No. of 
Cases 

Years Survival 

Living 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1930 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1931 

1 ! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

July 1941 

1932 

0 

0 

0 

•0 

0 

0 

0 

0 

0 

0 

0 

0 


1933 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1934 

0 

0 

0 

0 

0 

0 

0 

0 

0 



1 0 


1935 

4 

3 

3 

3 

3 

3 

3 

3 




2 

April 1942 and July 1943. 



1 











One died Nov. 1942 

1936 

1 

1 

0 

0 

0 

0 

0 





0 


1937 

1 

1 

1 

1 

1 

0 






0 


1938 

3 

3 

3 

3 

2 







3 

Oct. 1941 and 2 in July 














1943 

1939 

2 (1) 

0 

0 

0 








0 


1940 

4 

3 

2 









2 

July 1943 

Cases 

17 

17 

17 

13 

11 

8 

7 

6 

2 

2 

2 



Survival 


12 

10 

8 

7 

4 

4 

4 

1 

1 

1 




Figure in parentheses denotes presence of metastases at time of diagnosis. 


Ynll be given; below this level, therapy is 
stopped until the count increases again. 
It is web. to watch the Ijunphocyte count 
as well as the total white count, as a drop 
in lymphocytes is also a danger signal and 
frequently occurs before the total white 
count starts to fall. Occasionally the total 
white count or the lymphocyte count de- 
creases slowly and in this case it may be 
safe to continue treatment cautiously, but 
if the drop is rapid, treatment should be 
stopped completelji' until the coimt starts 
up again. In this event transfusions are 
of great value. 

The temperature should also be checked. 
If an appreciable fever develops, it is 
usually advisable to decrease, or even 
stop, treatments until it subsides some- 
what. High temperatmes usually indi- 
cate a rapid destruction and absorption of 
tissue, as well as infection. In the pres- 
ence of infection, large doses of x-rays 
may be actually harmful. 

Radiation sickness is occasionally 
troublesome. Our patients are urged to 
drink large quantities of fluids and to lie 
down and rest soon after each treatment. 
Sedation may help to alleviate tlie sickness. 
Care of the bowels is also an important 
factor, and patients are instructed in the 
type of diet whicli will aid in elimination 
and are advised to take enemas when neces- 
sary. Vitamin Bi is often given and 
seems to be of value in many cases. 


RESULTS OF TREATMENT OF CARCINOMA OF 
THE KIDNEY CORTEX 

As was stated above, treatment in- 
cluded surgery alone (17 cases), surgery 
plus irradiation (48 cases), and irradiation 
alone (13 cases). Three cases received no 
treatment. 

Seventeen cases of proved carcinoma of 
the renal cortex were treated by nephrec- 
tomy only. It should be mentioned here 
that this represents a rather selected 
group, as all of the patients were regarded 
as good surgical risks, without known me- 
tastases at the time of diagnosis (with one 
exception), and it was felt that the entire 
tumor was removed at smrgery. If there 
was any doubt as to these conditions, the 
patient was referred for x-ray therapy. It 
is true, of course, that in many of those re- 
ferred for irradiation, also, there were no 
known metastases and the entire tumor was 
believed to have been removed surgically. 

Of the 8 patients treated by nephrec- 
tomy only up to the end of 1937, 4 lived 
five years or more. One, treated in 1935, 
lived seven years and died in 1942. The 
other 3 are living and well at the present 
time, one for ten years and the other 2 for 
seven years. 

Of the 9 patients treated by nephrectomy 
only since 1937, 3 are living and well at 
the present time and one was living and 
well w’hen last heard from in 1941. One of 
this group was treated in 1938 and has 
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Table IY; Fortv-Eight Cases of Proved Carcinoma of tub Renal Cortex Treated by X-Ray and 

Nephrectomy 



No. of 

Years Survival 

Living 

Year 

Cases 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

1924 

IF) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

Died April 1941 

1925 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


192G 

!(*) 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1927 

!(*) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1928 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Dismissed from follow-up 

1929 

O 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

Dismissed from follow-up 

1930 

1(1) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1931 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1932 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 


1933 ; 

3 

3 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Aug. 1943 

1934 

5(1) 

4 

3 

3 

3 

3 

1 

1 

1 



1 

July 1943 

1935 

2 

2 

1 

0 

0 

0 

0 

0 




0 


1936 

7 

6 

5 

4 

3 

3 

3 





3 

Nov. 1942 and 2 in Aug. 














1943 

1937 

8 (!)(*) 

7 

4 

3 

1 

1 






1 

Nov. 1942 

1938 

5 

4 

3 

3 

3 







2 

Aug. 1943 

1939 

3 

3 

2 

1 








1 

Jan. 1943 

1940 

4 

2 

1 









1 

July 1942, with metastases 














in the spine 

Cases 

48 

48 

48 

44 

41 

30 

28 

21 

19 

14 

11 



Living 


38 

27 

19 

15 

11 

8 

5 

5 

4 

3 



Percent living 


79 

50 

43 

37 

31 

29 

24 

26 

29 

27 




Number in parentheses indicates inetastases at the time of diagnosis. 

Asterisk in parentheses indicates a case in which x-ray therapy was not given to the kidney but was given to 
inetastases later. 


actually sundved five years, being alive 
and well in 1943. The other 2 patients 
were treated in 1940 and are botli living 
and well in 1943. 

The results of treatment in this group 
are shown in Table III. 

Forty-eight cases of proved carcinoma of 
the renal cortex were treated by nephrec- 
tomy and irradiation. Thirty-six of these 
were treated up to and including 1937. 
In this group, 11 patients (30 per cent) sur- 
vived five years or more, and 8 are Ihdng 
and well at the present time, 3 of them for 
ten years or longer. 

Metastases were present at the time of 
diagnosis in 3 of these 36 patients, and all 
were dead in one year or less. 

Four of the 36 patients treated up to the 
end of 1937 received no irradiation to the 
kidney area but did receive irradiation to 
metastases later. One of these lived for 
seventeen years from the time of surgery, 
one lived for two years, and the other 2 
died in less than one year. 

Twenty -four of the 36 cases treated by 
both nephrectomy and irradiation up to 
the end of 1937 received immediate post- 
operative prophylactic x-ray therapy. By 


this we mean that: (1) the x-ray therapy 
was given as soon after the nephrectomy 
as possible, in most cases within one month ; 
(2) no known metastases were present at 
the time treatment was initiated; (3) the 
full course of therapy as planned was 
administered. Of the 24 patients, 10 
(42 per cent) survived five years or more 
after treatment. The results of treatment 
in this group are shown in Table VI. 

Twelve patients with proved carcinoma 
of the renal cortex have been treated since 
1937, of whom 7 are known to be dead. 
One, last heard from in 1941, had me- 
tastases in the lungs ; one, last heard from 
in 1942, had metastases in the spine; and 
3 are living and well in 1943. It is prob- 
able that the survival rate for this group 
treated since 1937 will not equal that for 
patients treated prior to that year, and it 
is possible that the survival rate of 42 per 
cent in the earlier group is higher than will 
be obtained over a longer period with a 
larger group of patients. 

The results in the whole group of adeno- 
carcinoma of the renal cortex treated by 
nephrectomy and irradiation are shown 
in Table IV. 
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Table V: Thirteen Cases of Proved Carcinoma of the Renal Cortex Treated bv Irradiation Only 


Year 

No. of 

Cases 

Years Survival 

Living 

1 

2 

3 

4 

5 

1926 

10) 

0 

0 

0 

0 

0 

0 


1928 

10) 

1 

1 

1 

1 

0 

0 


1929 

1(1) 

0 

0 

0 

0 

0 

0 


1932 

1(1) 

5(5) 

0 

0 

0 

0 

0 

0 


1934 

2 

0 

0 

0 

0 

0 


1937 

2 0) 

1 

1 

1 

1 

1 

1 

Aug. 1943 

1939 

2 

0 

0 

0 



0 

Cases 

13 

13 

13 

13 

11 

11 



Survival 


4 

2 

2 

2 

1 




Number in parentheses denotes metastases at time of diagnosis. 


Table VI: Results Obtained in 34 Cases of Carcinoma of the Renal Cortex Treated by Nephrectomy 
AND Immediate Postoperative Prophylactic X-Ray Therapy 


Year 

No. of 
Cases 

Years Survival 

Living 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1928 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Dismissed from foUovv-up 

1929 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

Dismissed from follow-up 

1930 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1931 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1932 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1933 

3 

3 

3 

2 

1 

1 

1 

1 

1 

1 


1 

July 1943 

1934 

4 

4 

3 

3 

3 

3 

1 

1 

1 



1 

July 1943 

1935 

1 

1 

1 

0 

0 

0 

0 

0 




0 


1936 

6 

6 

5 

3 

3 

3 

3 





3 

Nov. 1942 and 2 in Aug. 














1943 

1937 

4 

4 

3 

3 

2 

1 






1 

Nov. 1942 

1938 

4 

3 

3 

3 

3 







2 

Aug. 1943 

1939 

2 

2 

1 

1 



« 





1 

Jan. 1943 

1940 

4 

3 

2 









1 

July 1942 (now has me- 














tastases in spine) 

Cases 

34 

34 

34 

30 

28 

24 

20 

14 

13 

9 

6 



Survival 


30 

24 

18 

15 

10 

7 

4 

4 

3 

2 



Per cent survival 


88 

71 

60 

55 

42 

35 

29 

31 

33 

33 




Thirteen proved cases of carcinoma of 
the renal cortex were treated by irradiation 
alone. Ten patients in this group had 
metastases at the time of diagnosis and all 
are dead. One of these lived four years 
after therapy, 2 lived one year, and 7 
died witliin less than a year. Three of 
these 13 patients did not have metastases at 
tlie time of diagnosis. Surgical explora- 
tion in one of these showed the tumor to 
be inoperable. Anotlier was considered a 
poor surgical risk and surgery was not 
done. Both these patients were dead in 
less than one year. In the third case ex- 
ploration showed an abscess in the kidney 
area, whicli was drained with removal of a 
large amount of necrotic material. The 
patient was given postoperative x-ray 
therapy in December 1937, about 2 months 


after surgery, and was alive and well with 
no evidence of disease in August 1943. 
Table V shows the results obtained in this 
group treated by irradiation only. 

Of all the patients who came to the 
Clinic before the end of 1937, a total of 
58, 17 have survived five years or more, 
an absolute five-year-survival rate of 29 
per cent. 

WILMS ’ TUMOR 

{Embryonal A denomyosarcoma) 

Thirteen cases of Wilms’ tumor were 
seen at the University Hospitals from 
1926 to 1940, inclusive. Five cases were 
proved by histologic examination and S 
were diagnosed by typical clinical findings, 
urography, appearance at laparotomy, and 
response to irradiation. All cases were 





Vol. 42 


Malignant Tumors of the Kidney 


339 


followed to the close of the study in 1942, 
and two of tlie tliree living patients were 
seen in June and July of 1943. 

There were 9 males and 4 females in this 
series. In most of tlie reported series 
males predominate over females, although 
the opposite is sometimes true. The dif- 
ference does not seem to be of any diagnos- 
tic significance. 

Twelve of tlie 13 patients were six years 
of age or less. The youngest was tliree 
months and tlie oldest eleven years. This 
is essentially a disease of infants and young 
children, although cases have been re- 
ported in late adult life. Deming (41) 
is credited witli having treated the young- 
est patient ivith this lesion, having done a 
nephrectomy in a 29-day-old infant. Mac- 
Kenzie and Parkins reported a series of 11 
cases, all in cliildren under seven years, 
and in Kerr’s series (15) all were under six 
years of age. 

Abdominal mass, hematuria, and pain 
are the most common symptoms. An 
abdominal mass was present in 9 of our 13 
cases (69 per cent), being the initial symp- 
tom in 5 cases and an associated symptom 
in 4. It was usually present only a few 
weeks until the patient was seen at the 
Hospital, but in 2 cases it had been present 
for more than a year. In one patient, a 
6-year-old girl (Case 8), the mass had been 
present for a year and a half before she was 
first seen at the Clinic. She died fourteen 
months after laparotomy and x-ray ther- 
apy, with metastases in both lungs. The 
other patient was a girl of 18 months 
(Case 1), in whom the mass had been pres- 
ent for a year and a quarter when first 
seen. She died three months following 
nephrectomy and x-ray therapy, with 
metastases in both lungs. An abdominal 
mass is almost always present. Kretsch- 
mer (30) reported a series of 24 cases in 
which it was present in all. Kerr states 
that it is usually present. 

Hematuria was present in 4 of the 13 
cases (30 per cent), being the initial 
symptom in one and an associated symp- 
tom in 3. This is a somewhat higher inci- 
dence than is usually seen. This symptom 


was present in only one of Kretschmer’s 

24 cases and in only one of Neff’s series of 
S. Kerr states that it occurs in from 10 to 

25 per cent of the cases. 

Pain was present in 4 cases and weight 
loss in 2. In Kretschmer’s series, pain 
was present in 33 per cent and weight loss 
in 25 per cent. 

In one case (Case 12) fever was the initial 
symptom and had been present for only 
two Aveeks when the patient was first seen 
at the Hospital. A palpable mass was 
found five days previously. Irradiation to 
the kidney area was given, but in spite of 
the early institution of therapy after the 
appearanee of symptoms, the patient ex- 
pired two months later with metastases in 
both lungs. 

Known metastases were present at the 
time of diagnosis in 6 cases, and in each 
instance the site of metastasis was the 
lungs. Late metastases occurred in 3 
cases, and here, too, the site in each in- 
stance was the lungs. 

One case (Case 13) presents some es- 
pecially interesting features. 

A 2-year-old girl was admitted to the Hospital 
in April 1940 with an abdominal mass, abdominal 
pain, and hematuria of four months’ duration. The 
patient was treated by x-rays only. From April 
16 to 27 she was given 650 tissue r to the anterior 
and the same amount to the posterior right kidney 
area. From June 5 to 25 the anterior, lateral, and 
posterior right kidney areas were each given 1,250 
tissue r. On Aug. 1 a roentgenogram of the chest 
revealed metastases in the apex of the left lung, 
and from Aug. 7 to 22 1,550 tissue r each were ad- 
ministered to anterior, lateral, and posterior left 
upper chest fields. Another course of therapy was 
given to the three kidney areas from Aug. 23 to 
Sept. 14, 1,300 tissue r being given to each field. A 
re-e.xamination of the chest in Februarj^ 1941 re- 
vealed metastases in the right lower lung field and 
accordingly 1,300 tissue r each were given to the 
anterior, lateral, and posterior right lower chest. 
Repeated roentgen examinations since that time 
show that the metastases in both of these areas 
have disappeared following therapy. This patient 
was alive and well with no evidence of recurrence 
in July 1943. 

Kerr reported a case with pulmonary 
metastases which disappeared following 
x-ray therapy. Kretschmer also recorded 
a case with pulmonary metastases which 
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Table VII; Summary of 13 Cases of Wilms’ Tumor 


Case 

No. 




. ... 




Age 

Sex 

Surgery 

Irradiation 

At Diagnosis 

Late 

Living 

Dead 

Proved Cases 

1 1 V 2 yr. 

F 

Nephrectomy 

Aug. 1934 

Both lungs 




Dec. 1934 (3 

2 

3 yr. 

M 

Sept. 1934 

Nephrectomy 

Nov. 1934 to ab- 
domen and lungs 
Dec. 1935 

None 

Lungs 



months) 

Sept. 1936 (8 

3 

iVj yr. 

M 

Jan. 1936 
Nephrectomy 

March 1936 

Oct. 1938 

None 

None 

June 1943 

months) 

4 

3 mo. 

M 

Dec. 1938 
Nephrectomy 

Jan. 1939 

Sept. 1940 (postop.) 

None 

None 

4 years 
Oct. 1942 


5 

4 yr. 

M 

Sept. 1940 
None 

Oct. 1940 to abdo- 

Both lungs 

None 

2 

years 

Jan. 1941 (3 

Unproved Cases 
6 6 yr. 

M 

Laparotomy 

men and lungs 

Aug. 1926 

Questionable 

None 



months) 

Oct. 1930 (4 

7 

11 yr. 

F 

Sept. 1926 
None 

Dec. 1926 

Nov. 1929 

to liver 

Both lungs 




years) 

April 1930 (5 

8 

6 yr. 

F 

Laparotomy 

March 1930 

Jan. 1931 

Both 



months) 
March 1932 

9 

6 yr. 

M 

Jan. 1931 

None 

April 1931 

June 1931 

To abdominal mass 

Both lungs 

lungs 



(14 months) 

May 1932 (7 

10 

Syr. 

M 

None 

Oct. 1931 and 
Feb. 1932 

To both lungs Nov. 
1931 

March 1936 

Both lungs 




months) 

June 1936 (3 

11 

9 mo. 

M 

None 

April 1938 

None 

None 



months) 

Feb. 1939 (10 

12 

3yr. 

M 

None 

Aug. 1938 

Oct. 1939 

Both lungs 




months) 

Dec. 1939 (2 

13 

2 yr. 

F 

None 

April 1940 and Aug. 

Both 

July 

1943 

months) 


' 



1940 to abdomi- 
nal mass 

Rt. lung Aug. 1940 
Lt. lung Feb. 1941 


lungs 





disappeared following x-ray therapy, but 
in which, at autopsy, many deposits were 
found throughout both lung fields (31). 

It seems that radiation therapy to me- 
tastases may be of considerable value, and 
Kerr, Dean, Bothe, and others recommend 
its use. 

Table VII gives a brief outline of our 
13 cases of Wilms’ tumor. It will be seen 
that 9 of the patients died within fourteen 
months after therapy and one 4 years 
after laparotomy and x-ray therapy. Three 
patients are living and well, one for two 
years, one for tliree years, in July 1943, 
and one for four years and eight months in 
June 1943. These 3 cases were treated by 
different methods, tlie first by nephrec- 
tomy and postoperative x-ray therapy, the 
second by x-ray therapy only, and the 


third by preoperative and postoperative 
x-ray therapy and nephrectomy. 

It seems to be rather generally agreed 
that x-ray therapy is more useful in the 
treatment of Wilms’ tumor than in any 
other malignant renal neoplasm. Dean 
states that in his few personal cases ir- 
radiation alone has given results as good 
as or better than irradiation plus surgery. 
He feels that surgery alone is practically 
of no benefit. Pohle and Ritchie (42) 
reported a case with a survival of three 
years and eight months after x-ray therapy 
only and McNeill and Chilko (28) had a 
patient living and well three years after 
x-ray therapy only. Mixter (37), Wade 
(40), and Ladd and White (47), on the 
other hand, believe that early nephrectomy 
offers the only hope of cure. Ladd and 
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^\Tiite reviewed tlie literature and added 
a series of 60 cases of their own with re- 
sults strongly favoring surgery in the 
treatment of this tumor. In their group 
of 60 cases tliey had S live-year survivals 
and 6 other patients were living two to 
four years after therapy ; in tliis group of 
14 cases, only 1 had received x-ray ther- 
apy. (The writers did not state how many 
of tlie entire group of 60 cases had received 
irradiation.) Nephrectomy was done in 
all 14 cases. 

Some authors prefer preoperative x-ray 
therapy and nephrectomy (15, 32, 33). 
The reduction in tumor size which invar- 
iably follows irradiation greatly facili- 
tates nephrectomy. Others (3, 16, 30) 
follow this with postoperative x-ray ther- 
apy. We are of the opinion that both 
preoperative and postoperative irradiation 
ought to be used, but statistical proof of 
their value is so far lacking. The results 
seem to be poor regardless of the type of 
therapy. 

The radiation therapy in this group was 
administered with the same equipment 
that was used for the tumors of the cortex. 
Treatment was administered to an anterior 
and posterior field, and in some cases a 
lateral field was added. The usual daily 
dose was 200 r/air to one field. The 
amount varied somewhat but in general 
was about 1,500 tissue r per field and in 
several of the cases the course of therapy 
was repeated. In the average case this 
delivered between 2,500 and 3,000 tissue 
r to the tumor. Nephrectomy was per- 
formed in 4 of these cases, and 3 of them 
received preoperative and postoperative 
x-ray therapy. Two patients died in less 
than one year and one is living and well 
in June 1943, four years and eight months 
after therapy. One patient in whom 
nephrectomy was done received only post 
operative irradiation and was living and well 
in October 1942, two years after therapy. 
Kerr gives 200 r/air per day to one of 3 
ports until 3,000 to 4,000 r/air have been 
delivered to each port. Dean (3) states 
that if x-ray alone is to be used, “daily 
treatments of 75 r to 100 r should be 


given to one of 3 ports until 3,000 r has 
been applied to each;” if therapy is to be 
preoperative, with the intention of de- 
creasing tlie size of the tumor, “200 r can 
be given to a single portal (of 3 to be used) 
daily.” After two cycles, if the radiation 
is well tolerated the daily dose can be re- 
duced to 100 r. After nephrectomy has 
been performed, “100 r is given a portal 
daily until 2,000 r has been received by 
each of 3 portals.” In the average child, 
this gives about 7 T.E.D. to the pedicle 
of the tumor. 

The prognosis in this lesion is very poor. 
MacKenzie (39) places the mortality at 
98 per cent, while Hyman, Kerr, and 
McNeill and Chilko all place it at above 
90 per cent. Bothe reported a series of 
7 patients, all dead within three and a half 
years. Mixter (37), however, believes the 
outlook after two years’ cure is better with 
Wihns’ tumor than with any other malig- 
nant renal neoplasms. The results of 
treatment in some of the reported series 
are as follows : 

1. Kretschmer; 7 patients; 5 dead in 11/2 
years or less; 2 living 2 1/2 and 3 1/2 years. 

2. Mixter: 2G of 27 patients dead in less than 
18 months. 

3. Wollstein: 4 of 18 patients lived 10 years. 

4. Schippers: 4 of 145 patients living 4 years. 

5. Hj^man: 94 per cent dead in less than 5 
years. 

6. MacKenzie and Parkins: 13 patients; 11 
dead; 2 living 7 and 2 years. 

7. Kerr: 14 patients; 12 dead in less than 4 
years; 2 living 59 and 52 months. 

8. Geschickter and Widenhom: 25 cases with 
no 5-year surrdvals. 

9. Bothe; 7 patients, all dead in 3 1/2 years or 
less. 

10. Dean and Pack: 16 patients; 13 dead and 3 
lost from follow-up. 

11. Priestley and Broders: 65 patients, of whom 
40 were followed; 36 dead; 1 living 13 years, 1 
living 3 years, and 2 living 5 months. 

12. Ladd and White: 60 cases; 8 5-year surviv- 
als; 6 patients living 2 to 4 years. 

Authors’ series: 10 of 13 patients dead in 4 years 
or less (9 in 14 months or less) ; 3 living, 1 for 4 
years and 8 months, 1 for 3 years, and 1 for 2 years. 

Eight of the authors’ 13 cases have not 
been proved histologically, but the symp- 
toms were so characteristic, as well as the 
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Table VIII ; Summary of 9 Cases of Carcinoma of the Kidney Pelvis 


Case 

No. 



..'.“'T' 



Age 

Sex 

Surgery 

Irradiation 

Results 

Proved Cases 





1 

56 

M 

Nephro-ureterectomy with co- 

Preop. 

Living and well Aug. 1940, 7 




agulation of intramural por- 
tion of bladder Jan. 1934 

Aug. 1933 

years after start of therapy 

2 

55 

M 

Nephrectomy Oct. 1934 

Postop. 

Died Feb. 1936. Late metastasis 




Ureterectomy Dec. 1934 

Dec. 1934 

to axilla, surgical scar, and 





Sept. 1935 

chest. Survived 16 mo. ' 

3 

39 

M 

Nephro-ureterectomy Feb, 1935 

Postop. 

Living and well when last heard 




Partial cystectomy July 1935 

July 1935 

from in 1937. Lost from 




Sept. 1935 

follow-up 

4 

59 

M 

Nephrectomy Feb. 1935 

None 

Died May 1935. Survived 3 mo. 

6 

68 

M 

Nephrectomy Oct. 1935 

Postop. 

Died June 1936. Survived 8 mo. 




Ureterectomy Dec. 1935 

Oct. 1935 


6 

71 

M 

Intracapsular nephrectomy 

Postop. 

Lost from follow-up 




April 1937 

May 1937 


7 

48 

M 

Nephrectomy Aug. 1939 

Postop. 

Living and well Dec. 1942, 3 yr. 





Aug. 1939 

4 mo. after therapy 

Unproved Cases 





8 

40 

F 

Attempted nephrectomy Aug. 

Postop. 

Died Aug. 1935, one year after 




1934. Tumor not removed 
because of bleeding 

Nov. 1934 

surgery 

9 

49 

M 

Laparotomy May 1937. Tumor 

Postop. 

Died Feb. 1943. Survived 5 yr. 




not removed because of ex- 

Aug. 1937 

9 mo. after start of therapy 




tension into surrounding 

Jan. 1939 





structures 

Sept. 1941 



gross appearance in 2 cases at laparotomy 
and the response to irradiation, that the 
diagnosis can hardly be doubted. 

CARCINOMA OF THE KIDNEY PELVIS 

Nine cases of carcinoma of the kidney 
pelvis were treated at the University 
Hospitals from 1934 to 1940, inclusive. 
Seven cases are proved histologically, and 
2 are unproved cases diagnosed by clinical 
symptoms, urography, and appearance 
on exploratory surgery. Eight patients 
of tliis group were males. Males usually 
predominate; in Priestley’s series the 
ratio was three to one. The youngest 
patient was 39 and the oldest was 71. 
The average age was 54 years. 

Hematuria was the most frequent symp- 
tom, occurring in 7 of the 9 cases. It was 
the initial symptom in 2 cases and an 
associated symptom in 5 cases. The 
longest duration of hematuria before ad- 
mission was tliree years; incidentally, this 
patient was known to be alive and well 
seven years after preoperative x-ray 
tlierapy and nephrectomy. Hematuria is 
a very common symptom in carcinoma of 


the renal pelvis. It was present in 100 
per cent of Waters’ series. Portmann does 
not give any figures, but states that it is 
an almost constant symptom. 

Four patients complained of pain in the 
flank and 3 of pain in the hack. Because 
tiunors of the renal pelvis tend to cause 
obstruction and infection more than tumors 
of the parenchyma, pain is a relatively 
common symptom. Weakness and weight 
loss were present in 3 cases. 

Seven of the 9 patients were followed 
until the close of the study. Of the other 
2, one was followed for two years and then 
lost from follow-up and one was lost im- 
mediately after discharge. Two of the 
patients are living and well at the present 
time, one after seven years and one after 
three years. One patient died in February 
1943, five years and nine months after 
laparotomy and x-ray therapy. Table 
VIII gives a brief summary of these 
cases. 

The radiation therapy was administered 
to the tumors of the renal pelvis in the 
same manner and amount, and with the 
same precautions, as to the cortical tumors. 
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Table IX: Results or Treatment of Malignant Tumors or the Kidney 



Author 

Five-Year 

Survival 

Treatment 

1. 

Hunt and Hager 

18% 

Nephrectomy and some x-ray therapy 

2. 

MacKenzie and Parkins 

10% 

Nephrectomy and x-ray therapy 

3. 

Beer 

34% 

Nephrectomy (no statement as to x-ray) 

4. 

Walters 

43% 

17% 

Nephrectomy and postoperative x-ray 
X-ray and radium only 

5. 

Mintz and Gaul 

11% (1900-23) 

1G% (1924-35) 

Mostly surgery 

Mostly surgery 

C. 

Priestley 

38% 

Nephrectomy and some x-ray therapy 

7, 

Hyman 

15% 

Nephrectomy and x-ray therapy 

8. 

Braasch 

10% 


9. 

Neff 

15% 

Nephrectomy. No x-ray therapy 

10. 

Judd and Hand 

26% 

Surgery and some x-ray therapy 

11. 

Chute 

15% 

Neplirectomy. No x-ray therapy 

12. 

Israel 

34 cases — 18 deaths from metastases in 2 years 

13. 

Garceau 

43 cases — 39 deaths from metastases in 3 years 

U. 

Cunningham 

31 cases — 22 deaths from metastases in 3 years 


In some of the cases, because of the ten- 
dency for tumors of tJie pelvis to implanta- 
tion along the course of the ureter, the 
fields were extended to include the ureter 
of the involved side. 

Carcinoma of tlie renal pelvis is a radio- 
resistant tumor. Bothe has pointed out 
that many of the cellular characteristics of 
this lesion are antagonistic to radiation 
therapy, which he feels is of palliative 
value only. Waters and Lewis (20), 
Waters (37), and Hunger (19) all found 
this tumor to be radioresistant. For this 
reason many investigators recommend x- 
ray therapy only if there is extension out- 
side of the renal capsule (8, 17, 35). 
Priestley states that in his series x-ray 
therapy has not been shown to be of any 
value. 

There is a strong tendency in carcinoma 
of the renal pelvis for the occurrence of 
malignant implantations along the course 
of the ureter and in the bladder. For this 
reason, a complete nephro-ureterectomy, 
including a cuff of bladder at the ureteral 
orifice, is the operation of choice. This has 
been the procedure at the University 
Hospitals for the past several years and 
is advocated also by Dean, who believes 
that the tumor is not infrequently con- 
fined to the urinary tract. O’Conor 
(17) believes that the survival rate in this 
lesion will probably continue to improve 


Authors’ Series 

(Treated up to and including 1937) 



No. of 
Cases 

Five-Year 

Survivals 

Per Cent 
Five-Year 
Survivals 

Carcinoma of the 
renal cortex 




1. All cases ad- 
mitted and proved 
(absolute survival 
rate) 

68 

17 

29 

2. Cases receiving 
immediate post- 
operative prophy- 
lactic x-ray ther- 
apy 

24 

10 

42 

Carcinoma of renal 
pelvis 

6 

1 

16 

Wilms’ tumor 

2 

0 

0 

All malignant renal 
tumors 

66 

18 

27 


because of the increasing use of this type 
of operation. Frequent cystoscopic ex- 
aminations of the bladder are indicated in 
order that malignant implantations may 
be found as quickly as possible. If the 
lesion is limited to the renal pelvis, me- 
tastases do not develop (35). 

The results of treatment in this tumor 
are poor. Gilbert and MacMillan reported 
a series of 55 cases with no five-year surviv- 
als. MacKenzie and Parkins reported 
a 13 per cent five-year survival. In our 
6 proved cases treated before the end of 
1937, there was one survival for more than 
five years (16 per cent). 
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CONCLUSIONS 

1. In spite of improvements in methods 
of treatment, the mortality from malignant 
lesions of the kidney remains high. 

2. Apparently the greatest obstacle to 
the reduction of this high mortality rate is 
the advanced stage of the lesion in most 
cases when first seen. 

3. Hematuria is the symptom most 
likely to bring the patient to the physician 
in time to make possible an early diag- 
nosis. Every patient, therefore, with un- 
explained hematuria should be given a 
thorough urological investigation. 

4. Nephrectomy is the treatment of 
choice for malignant tumors of the kidney, 
with the possible exception of Wilms’ 
tumor. In Wilms’ tumor irradiation seems 
to be of greater value than in any other 
malignant renal neoplasm and should con- 
stitute an important part of the therapy. 
We feel that, if surgery is used, it should 
be in conjunction with preoperative and 
postoperative irradiation. 

5. X-ray therapy is a valuable adjunct 
to surgeiy'-, (1) facilitating nephrectomy 
in many cases by reducing the size of the 
tumor; (2) perhaps rendering malignant 
cells dormant and reducing the danger of 
metastasis from manipulation at stugery; 
(3) inhibiting the growth of malignant 
cells which may be left behind. 

6. In cases not suitable for surgery 
and without metastases, x-ray therapy 
may be valuable in prolonging life and 
affording palliation. 

7. X-ray therapy is of value in the 
treatment of late metastases and recur- 
rences. Life may or may not be pro- 
longed, but relief of pain is frequently ob- 
tained. 

SUMMARY 

1. An analysis has been made of 117 
malignant renal neoplasms seen at the 
University of hlinnesota Hospitals from 
1924 to 1940, inclusive. This group is 
made up of 94 adenocarcinomas of the 
cortex (SI proved histologically), 13 Wilms’ 


tumors (5 proved), 9 carcinomas of the 
renal pelvis (7 proved), and one proved 
sarcoma. 

2. A classification of renal tumors, both 
malignant and benign, previously pub- 
lished by Bell, has been included and used 
in this report. 

3. The clinical picture of renal cancer, 
as brought out by these cases, has been 
presented, with a brief discussion of the 
more common symptoms. 

4. Therapy consisted of surgery alone 
(17 cases), surgery plus irradiation (48 
cases), and irradiation alone (13 cases). 
The technic of the roentgen therapy used in 
these cases is discussed. 

5. The results of therapy in these 
cases have been presented, only those 
cases proved by histological study being 
used in compiling the survival rates. 

In adenocarcinoma of the cortex, the 
five-year survival rate for cases treated by 
surgery alone is 50 per cent; by surgery 
plus irradiation 31 per cent; by surgery 
plus immediate postoperative irradiation 
42 per cent; by irradiation alone 8 per 
cent (77 per cent had metastases at the 
time of diagnosis). 

In the Wilms’ tumor group there were 
no five-year sur\dvals. Three patients, 
however, are still living and well with no 
evidence of disease, the longest for four 
years and eight months. 

For carcinoma of the pelvis, the five- 
year survival rate is 16 per cent. The 
five-year survival rate for the entire series 
of kidney tumors (proved histologically) 
is 27 per cent. 

621 E. 27th St. 

Minneapolis, Minn. 
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The Diagnostic Value of Pneumoperitoneum^ 

J. R. MAXFIELD, JR., M.D.,= and ALBERT I. McILWAIN, M.D.» 

Dallas, Texas 


T he usefulness of pneumoperitoneum 
in roentgenologic diagnosis has never 
been given the attention that it deserves, 
though many scientific papers regarding 
it have been published since Stewart 
and Stein (36) first popularized it in this 
country in 1919. Hinkel (19), Lewis (24), 
Sante (30), Thaxter (37), Stein (33-35), Ru- 
bin (29), and others have given us the 
early history of the procedure and ad- 
vocated its use as a diagnostic measure. 
In spite of their excellent papers, however, 
there is still some hesitancy in its applica- 
tion. 

Pneumoperitoneum is the presence of 
free gas in the peritoneal cavity. It may 
occur spontaneously or may be induced. 
Spontaneous pneumoperitoneum is usu- 
ally the result of perforation of a hollow 
viscus at the point of a pathological change. 
The most frequent causes of perforation 
are penetrating peptic ulcer, carcinoma of 
the gastro-intestinal tract, infection of the 
bowel due to typhoid fever or tuberculosis, 
rupture of a distended loop of bowel fol- 
lowing a partial or complete obstruction, 
and rupture of the bowel or diaphragm 
as the result of trauma. Balch (2) reports 
a case of pneumoperitoneum due to per- 
foration of the transverse colon associated 
with a strangulated umbilical hernia. 

Pneumoperitoneum can be brought 
about artificially in several ways. Rubin 
(29) has pointed out that it can easily be 
induced by intra-uterine insufflation when 
the tubes are patent. Banyai (3), Gaetan 
(16), and others have shown that pneumo- 
peritoneum is occasionally produced dur- 
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Memorial Tumor Clinic, Parkland Hospital, and 
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ing pneumothorax treatment for tuber- 
culosis. The passage of the needle through 
the pleural cavity and diaphragm allows 
the gas to enter and inflate the peritoneal 
cavity. SchiflF, Stevens, and Goodman 
(32) state that pneumoperitoneum may 
occur after laparotomy and advise that 
this be borne in mind when patients com- 
plain postoperatively of pain in the shoul- 
der, a feeling of fullness under the sternum, 
or pain in the chest. Though pulmonary 
infarct should not be overlooked as a 
possible cause of such symptoms, pneumo- 
peritoneum can produce an identical syn- 
drome. Induced pneumoperitoneum for 
diagnostic purposes is accomplished by the 
injection of gas through a needle or trocar 
inserted through the abdominal wall, as 
will be described later. 

In addition to its diagnostic value, 
pneumoperitoneum is an excellent method 
of treatment in certain diseases. This 
phase is adequately covered by Banyai 
(4-10), Barnes (11), Bmge (12), Fowler 
(15), Harper and Levin (17), Harrell (18), 
Warring and Thomas (39), and others, 
and will not be discussed in this paper. 

The significance of spontaneous pneu- 
moperitoneum in the diagnosis of perfora- 
tion of peptic ulcer is widely recognized. 
The percentage of patients giving positive 
evidence of free gas in the peritoneal 
cavity varies in the many reported groups 
of cases, but the general average is ac- 
cepted as from 75 to 80 per cent. It is 
generally agreed that the diagnosis of a 
ruptured peptic ulcer should be made as 
early as possible and that operation should 
be immediately undertaken. The amount 
of air present in the peritoneal cavity does 
not indicate the duration of the perfora- 
tion, since in many instances a large 
amount of gas passes immediately into tlie 
peritoneal cavity, while in other cases 
practically none can be shown at any time. 
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Johnson (22) believes tliat examination 
should be done as soon as possible after 
perforation, since he feels that the air 
present is soon reabsorbed. This, how- 
ever, is an erroneous impression, since 
pneumoperitoneum produced by air will 
continue for days (31). It is important to 
remember that tlie amount of free gas in 
the peritoneal cavity is a definite indica- 
tion as to the prognosis of the case, since 
the presence of large amounts of gas and 
much fluid greatly increases tlie mortalit}'- 
rate even witli prompt operative pro- 
cedures. There have, however, been re- 
ports of spontaneous pneumoperitoneum 
without evidence of peritonitis, and Hinkel 
(19) recorded one case in which there was 
no demonstrable visceral perforation or 
other disease. The authors have recently 
seen a patient with a spontaneous pneu- 
moperitoneum discovered at fluoroscopy 
during the course of a routine gastro- 
intestinal study. He gave a typical his- 
tory of peptic ulcer of several months’ 
duration. Five days before the fluoro- 
scopic examination he had an attack of 
acute indigestion lasting for a period of sev- 
eral hours. Though he was hospitalized at 
that , time, no x-ray examination was re- 
quested. He felt fine the day after the 
attack and had no further complaint of 
pain and showed no evidence of peritonitis. 
He was ambulatory at the time of the 
examination, although there were several 
hundred cubic centimeters of gas in the 
peritoneal cavity. A duodenal ulcer was 
demonstrated roentgenoscopically. 

Rigler (27) has recently pointed out the 
necessity for frequent examinations of 
the patient with intestinal infection and 
obstruction and has emphasized that pneu- 
moperitoneum can be diagnosed in roent- 
genograms made in the supine position. 
The importance of obtaining films of the 
best technical quality in any radiographic 
procedure cannot be overstressed, but 
this is particularly true of investigation of 
soft-tissue structures in the abdomen. 
The diagnosis of spontaneous pneumoper- 
itoneum from scout films of the abdomen 
frequently taxes the ability of the radi- 


ologist, and in any questionable case ad- 
ditional views in upright and lateral 
decubitus positions should be made. 

We believe that the contraindications 
to induced pneumoperitoneum have been 
overemphasized. We feel that there is no 
danger from gas embolism when carbon 
dioxide is used and no great danger with 
oxygen. Definite cardiac insufficiency, in 
which the additional load imposed on the 
heart by the elevation of the diaphragm 
might prove disastrous, and an acute in- 
fection, which might be aggravated by the 
procedure, seem to us to be the only 
real contraindications. We have used 
pneumoperitoneum in chronic peritonitis, 
chronic bacterial endocarditis, subdiaphrag- 
matic abscess, and pelvic inflammatory 
diseases without any evidence of activa- 
tion of the disease process. We have no 
hesitancy in performing it in any patient 
whose symptoms call for more diagnostic 
information than is obtainable by other 
methods of examination, so long as there 
is no cardiac insufficiency or acute in- 
fection. The oldest patient in whom we 
have done a pneumoperitoneum study was 
86 years of age and the youngest 2 months. 
In many instances we have found the use 
of an additional contrast material, such as 
barium or diodrast, at the time the pneu- 
moperitoneum is done, to be of value. 
This was of great help in a case in which a 
large renal tumor was suspected. By the 
use of diodrast, normal kidney function 
could be demonstrated and it was evident 
that the mass was a retroperitoneal tumor 
not attached to the kidney. 

Induced pneumoperitoneum is to be 
used in conjunction with and not in com- 
petition with other methods of diagnosis. 
Many times it will furnish confirmatory 
evidence of clinical findings; on the other 
hand, it may refute a previous clinical 
diagnosis. Induced pneumoperitoneum 
enables the radiologist to study the size, 
shape, and position of the abdominal and 
pelvic viscera; to determine the presence, 
location, extent, or absence of abdominal 
adhesions; to establish the location of 
masses present in the abdomen or retroper- 
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itoneal regions ; to gain information regard- ' 
ing the presence and extent of peritoneal 
implants; to establish the location of a 
lesion as being above or below the di- 
aphragm; and to identify an intrauterine 
or abdominal pregnancy. 

The production of pneumoperitoneum 
is a simple and relatively harmless pro- 
cedure. It has been done many hundreds 
of t i mes throughout the country with few 
untoward effects since Alvarez (1) intro- 
duced the use of carbon dioxide in 1921. 
Carbon dioxide is readily available, has the 
advantage of being rapidly absorbed, and 
produces discomfort for only a few minutes. 
The use of oxygen or air prolongs the 
period of discoinfort for many hours and 
offers no advantage over carbon dioxide 
as a diagnostic procedure, except in pa- 
tients with massive ascites or those who 
are difficult to move, making rapid filming 
impossible. When paracentesis has been 
done, the use of air or oxygen produces no 
additional discomfort, while in patients 
difficult to move, the carbon dioxide is 
frequently absorbed before the filming is 
complete and two or three fillings are re- 
quired to complete the examination. In 
such instances, it is better to use oxygen 
and, when the examination is complete, de- 
flate the abdomen by reinsertion of the 
needle if discomfort occurs. 

We claim no originality for the apparatus 
here described but point out its simplicity 
and easy availability. It can be readily 
obtained from any hospital supply room 
and the hospital carpenter can quickly 
fashion a mounting board. Two 1,000- 
c.c. infusion bottles are joined together at 
the bottom by a rubber tube at least 4 ft. 
long. One of the bottles (No. 1) is fitted 
with a two-way rubber stopper and glass 
tubes, one of the outlets being connected 
to the tube which goes to a 1,000-c.c. flask 
containing 200 c.c. of 5 per cent phenol, 
through which the carbon dioxide (or 
oxygen) is bubbled, and tire other outlet 
to a rubber tube whicii will go to the pa- 
tient. This bottle (No. 1) is now filled 
with sterile water. The tube to the pa- 
tient is closed by a clamp. The carbon 


dioxide is allowed to flow and displace the 
water from infusion bottle No. 1 to in- 
fusion bottle No. 2, thus being accurately 
measured by water displacement. I^Tien 
about 1,000 c.c. of water have been dis- 
placed, the gas is ready for injection. The 
needle or trocar is inserted into the peri- 
toneal cavity through the abdominal wall 
about 1 inch below and 1 inch to the 
left of the umbilicus, which is the site 
agreed upon by most workers as the logical 
one for the purpose. Here there is little 
chance of puncturing a vital organ and the 
absence of adhesive processes is notable, 
even in the presence of extensive periton- 
itis. Lewis (24) uses the linea alba below 
the mnbilicus in order to avoid any a- 
nomalous vessels in' the abdominal wall. 
When ascites is present, we advise para- 
centesis immediately before injection of 
gas for pneumoperitoneum. The tube 
from the apparatus is connected to the 
needle or trocar after its insertion, and the 
clamp is opened. The injection of the 
gas is then accomplished by elevating in- 
fusion bottle No. 2, containing the water, 
thus using water pressure alone to inject 
the gas. 

We inject from 1,600 to 2,000 c.c. of 
carbon dioxide in the average adult, though 
we have used as much as 5,000 c.c. If 
there is a massive ascites, the removal of 
the fluid will make it possible to introduce 
a much larger amount of gas into the 
abdominal cavity with little or no dis- 
comfort to the patient. In infants we use 
from 250 to 500 c.c. 

After pneumoperitoneum is induced with 
carbon dioxide, it is important to make 
the radiographs as rapidly as possible. 
These are made at 30 inches distance, 
using cassettes with par speed screens. 
The technical factors are the same as for 
radiography of the chest. No grid or 
Bucky diaphragm is used. Our proce- 
dme is as follows : The radiographic tube is 
positioned so that the principal beam of 
x-ray will be parallel 4vith the table top 
and centered at a point mid%vay between 
the 12th rib and ^e crest of the ilium. 
With the tube in this position the cassette 
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Fig. 1. A. There is a lesion in the pleural cavity above the diaphragm. The liver falls free from the 
wall of the abdominal cavity. There are no perihepatic or subphrenic adhesions. Note the digitations 
of the abdominal surface of the diaphragm. 

B. There is a subphrenic abscess present with multiple subphrenic and perihepatic adhesions and with 
multiple fluid levels in the pockets of the abscess. 


is placed at a right angle to the table. 
The first film is exposed with the patient 
supine on the table. The patient is then 
rotated into the right lateral decubitus 
position and a second film is exposed. The 
patient is then placed in the prone posi- 
tion with pillows under the chest and groins 


so that the abdomen hangs free and does 
not bear the weight of the body. This 
allows a better investigation of the retro- 
peritoneal space. A film having been 
exposed in this position, the patient is 
rotated into the left lateral decubitus posi- 
tion and another radiograph is made. 
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The radiographic tube is now positioned 
above the table and the patient is placed 
in the prone position. The table is then 
put into the Trendelenburg position. The 
x-ray beam is inclined in a cephalad direc- 
tion through the pelvis, and a radiograph 
is made to outline the pelvic viscera. The 
patient remains prone on the table and 
the next film is exposed after the head of 
the table has been raised to an angle of 
60° above the horizontal. This completes 
the radiography. When carbon dioxide is 
used, it is necessary, as stated above, that 
radiographs be made as rapidly as possible. 
If they are not technically satisfactory, 
additional gas will probably have to be 
injected, since the rate of absorption of 
carbon dioxide is too great to permit a 
repeat series. 

By establishing a routine procedure 
for the examination, the radiologist will 
be better able to recognize early changes 
from the normal. We have found that 
stereoscopic projections do not greatly 
enhance the diagnostic value of the radio- 
graphs. 

The usefulness of the procedure, as we 
have employed it, can best be illustrated 
by specific examples. Figure 1 shows two 
cases with an almost identical clinical 
course. It could not be determined from 
physical examination whether the path- 
ological change in these patients was above 
or below the diaphragm. With the aid of 
pneumoperitoneum it is shown very defi- 
nitely that the lesion in A is above the 
diaphragm, while that in B is below the 
diaphragm. 

The size and contour of the liver and 
spleen are frequently diagnostic aids. 
Many times, however, it is impossible to 
establish these definitely from the physical 
examination, due to the thickness of the 
abdominal wall or its spasticity (voluntary 
or involuntary) or to the limitation of 
palpation because of the pain produced 
thereby. Frequently, also, erroneous im- 
pressions are gained from palpation. On 
two occasions in our series the diagnosis 
of an enlarged liver was shown to be wrong. 
One patient was a white male with a large 


mesenteric cyst which measured approxi- 
mately 5 cm. in diameter and was partially 
calcified. It was attached by adhesions 
to the lower border of the liver and to the 
mesentery. The cyst moved with respira- 
tion and on palpation felt like an accessory 
lobe of .the liver or a nodular mass pro- 
truding from that organ. The second pa- 
tient was a colored male who had a large 
mass in the region of the liver and several 
other palpable masses in the abdomen, but 
no jaundice and no symptoms indicating 
any liver damage. He had been operated 
on about eight years before, for intestinal 
obstruction, at which time a neurinoma 
was removed and a portion of bowel re- 
sected. He was then symptom-free for six 
years, after which his abdomen began to 
enlarge. The masses appeared to be rather 
firm and nodular. One, anterior to the 
surface of the liver, gave the impression 
that the organ was greatly enlarged. A 
transverse view, with the aid of pneumo- 
peritoneum, showed definitely, however, 
that there was a normal liver beneath the 
mass (Fig. 2). The abdominal tumors 
are believed to be recurrences from the 
neurinoma, which is a type of tumor tend- 
ing to recur locally and not to metastasize 
widely. 

Martin (25) has shown there is a definite 
relationship between the size of the liver 
and spleen in various diseases and that im- 
portant information can be obtained from 
pneumoperitoneum studies of these or- 
gans. The very large liver should always 
suggest the possibility of carcinoma. En- 
largement of the liver occurs also in such 
diseases as leukemia, Hodgkin’s disease, 
syphilis, amyloidosis, and long-standing 
suppurative infection. Cirrhosis of the 
liver may also produce enlargement if there 
has been an attempt at regeneration of 
liver tissue with a compensatory hyper- 
trophy. A malignant tumor produces a 
nodular liver which is hard to distinguish 
from the hobnail liver of cirrhosis except 
for the size. Metastatic melanoma pro- 
duces the greatest enlargement of the liver 
of any type of disease. The difficulty in 
differentiating between a neoplasm of tlie 



Vol. -42 


Diagnostic Value of Pneumoperitoneum 


351 



Fig. 2. Large tumor anterior to the liver and attached to it by adhesions. The liver can be identified 

beneath the mass. 


liver and cirrhosis is due to the fact that 
frequently the latter produces some nodula- 
tion as a result of fibrosis with subsequent 
enlargement due to regeneration of liver 
tissue, producing an appearance quite 
like that of cancer. In such instances the 
size of the spleen is of diagnostic impor- 
tance. 

Very small livers are frequently dis- 
covered only with the aid of pneumoperito- 
neum, although their presence may be 
strongly suspected from clinical findings. 
The small, smooth liver of an acute yellow 
atrophy is readily distinguishable from the 
small, nodular liver of chronic cirrhosis. 
The size of the spleen is also an important 
factor in the differentiation between acute 
yellow atrophy and atrophic cirrhosis, 
since it is usually normal in size in acute 
yellow atrophy and considerably enlarged 
in atrophic cirrhosis. 

The position and size of the spleen are of 
importance in determining the operability 
■of certain of the familial hemolytic anemias. 
The presence or absence of adhesions can 


be established. Martin (25) has given a 
comprehensive description of the spleen 
in many of the diseases causing spleno- 
megaly. He points out that the most 
common cause of a greatly enlarged spleen 
is leukemia, though subacute bacterial 
endocarditis, cirrhosis of the liver, and 
Hodgkin’s disease must all be considered 
in the presence Of splenomegaly. A large, 
smooth spleen is found in chronic malaria, 
which is rather prevalent in the southern 
states. The similarity in the appearance 
of the spleen in leukemia, familial hemo- 
lytic jaundice, acute bacterial endocarditis, 
etc., makes their diagnosis impossible 
from study of that organ alone. 

The diagnosis of tumors in the mid-por- 
tion of the abdomen is difficult but can 
be accomplished in many instances. Early 
diagnosis of tumors in the head of the 
pancreas will give the patient a better 
chance for palliation and possible cure. 
In one of our patients a diagnosis of tumor 
of the head of the pancreas without 
evidence of liver metastases was made. 
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Fig. 3. Postoperative tent-like adhesions are readilj' demonstrable on this radiograph. 


At operation the pancreatic tumor was not 
resectable. Complete obstruction of the 
common bile duct necessitated a chole- 
dochoduodenostomy. Weak radium nee- 
dles were placed in the tumor with threads 
leading out of the abdomen through a 
cigarette drain. High-voltage x-ray ther- 
apy was also applied while the needles were 
in place. The patient is now at work and 
symptom-free, except for a ventral hernia, 
fourteen months after operation. There 
has been no recurrence of the ascites. The 
previously palpable mass can no longer 
be felt. Such palliation is certainly worth 
while. 

The recognition of certain types of in- 
fection and adliesions in the peritoneal 
cavity is also of great value. Tuberculous 
peritonitis is clearly shown in most in- 
stances but is usuall}' diagnosed before 
resort to pneumoperitoneum. The use- 
fulness of the procedure in this disease is 
limited to the determination of its extent 
and the amount of involvement in the 
peritoneal ca\'ity and as a therapeutic 
procedme. In one case in oiu series the 
diagnosis of peritonitis was made only fol- 
lo%nng pneumoperitoneum, since the chief 


complaint had been in the chest. The 
presence of a low-grade peritonitis was not 
suspected. This condition had caused the 
omentum to adhere to a large area of the 
anterior abdominal wall. There were also 
many thick abdominal adhesions. 

Pneumoperitoneum is the only accurate 
method of determining the presence, loca- 
tion, and extent of peritoneal adhesions. 
The gas brings the adhesions into clear 
relief. Postoperative tent-like adhesions 
are shown in Figure 3. 

In one of the cases in otu series the 
clinician felt a mass in the abdomen which 
he believed to be a retroperitoneal tumor. 
Pneiunoperitoneum examination, however, 
showed it to be in the anterior abdomen, 
closely associated with the abdominal 
viscera. A diagnosis of mesenteric tumor 
■was made and confirmed at operation. 
The pathological report showed it to be a 
sarcoma. 

The recognition of pelvic viscera is 
usually possible, although occasionally there 
are multiple adhesions in the pelvis and 
very little gas can be forced into it. The 
patient should be catheterized or should 
empty the bladder immediately before 
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the induction of pneumoperitoneum. Fig- 
me 4 shows the similarity between tumors 
of the ovary. In each of these cases there 
was a large, rounded, freely movable mass 
in the region of the ovary, with no evi- 
dence of peritoneal metastases. Opera- 
tion in one of these cases has resulted 
in a three-year survival without evidence 
of recurrence, although the ovary re- 
moved was carcinomatous. The second 
patient was not operated upon and no 
follow-up examination has been possible. 

The use of pneumoperitoneum in deter- 
mining traumatic rupture of the urinary 
bladder has been advocated by Vaughan 
and Rudnick (38). They believe that 
the injection of gas into the bladder by 
catheter is the safest method. If the 
rupture is into the abdominal cavity, a 
pneumoperitoneum is produced, which 
can be readily recognized. If the rupture 
is extraperitoneal, the extravasation of 
gas in tissue is quite evident. 

Stein (33-35), Mathieu (26), and others 
have pointed out the value of pneumoper- 
itoneum in pregnancy. An intrauterine 
pregnancy is easily identified; it is also 
quite simple to identify an ectopic preg- 
nancy. The pneumoperitoneum should 
be induced by abdominal puncture and 
should not be attempted by transuterine 
insufflation. There should be no hesitancy 
in utilizing pneumoperitoneum as an ad- 
ditional aid in the diagnosis of suspected 
tubal or abdominal pregnancy. 

Pneumoperitoneum is also used, as 
pointed out by Faulkner (14), in the in- 
vestigation of the diaphragm. It may be 
employed in conjunction with pneumo- 
thorax or in cases where pneumothorax 
is not possible due to pleural adhesions. 

Sante (31) has shown tliat there is a 
very definite place in the field of radiation 
therapy for the use of pneumoperitoneum. 
This permits the removal of the intestines 
from the field of irradiation. It also allows 
an accurate investigation of the size, 
shape, and position of the uterus and ad- 
nexa and can be utilized in the determina- 
tion of tlie x-ray portals so that tlie 
maximum intensity of the beam is directed 


to the location of the tumor to be treated. 
The technic of this procedure is well pre- 
sented in his pajDer and does not need to be 
repeated here. 

SUMMARY 

Pneumoperitoneum is a valuable di- 
agnostic procedure to be used in conjunc- 
tion with other methods of examination. 
The necessary apparatus is available in 
any radiographic department, and the 
procedure entails little additional expense 
and effort. Properly carried out, it is 
without serious danger to the patient and 
frequently yields vital information. 

Note : The authors express their sincere apprecia- 
tion to Dr. C. L. Martin for his council and assistance 
and for the privilege of review of his cases of pneumo- 
peritoneum. They take pleasure, also, in acknowl- 
edging the assistance of their secretary. Miss Mar- 
guerite L. Kruschke, in preparing the manuscript. 
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Responsibility of the Roentgenologist in the 

Wartime Duodenal Ulcer Problem^ 

MAURICE FELDMAN, M.D, 

Baltimore, Md. 


M y interest in the wartime problem 
of duodenal ulcer lies in the fact 
that the Selective Service regulations place 
the responsibility for the diagnosis of 
peptic ulcer upon the roentgenologist. 
There are many phases in the life cycle 
of an ulcer of the duodenum which pre- 
sent perplexing problems roentgenologi- 
cally. There are also differences of 
opinion among roentgenologists and gastro- 
enterologists concerning the roentgen 
criteria in the varying early developmental 
phases of the disease. It seems opportune, 
therefore, to clarify certain conceptions 
regarding the roentgen signs of the dif- 
ferent stages of duodenal ulceration. 

Although the roentgen diagnosis of 
duodenal ulcer is best established on 
anatomic findings, these changes are not 
always demonstrable. One must remem- 
ber that the roentgen portrayal of a 
duodenal ulcer deformity depends upon the 
stage of development of the ulcer at the 
time of the examination and that it is 
not constant in all cases. Because of the 
protean character of the roentgen phe- 
nomena the roentgenologists and gastro- 
enterologists are often unaware of the 
vaiyfing picture in the early stages. 

Many authorities claim a high percent- 
age of correct diagnoses in duodenal ul- 
ceration. This has led to tire general 
belief tliat the roentgenologic diagnosis is 
made with comparative ease and should 
be possible in nearly all cases. Actually, 
the only cases diagnosed with ease are those 
which reveal marginal deformities or read- 
ily demonstrable ulcer niche defects. In 
the early stages of ulceration there are 
ordinarity no anatomic contour deformi- 
ties, and tlie diagnosis is therefore more 


difficult. Both the gastro-enterologist and 
roentgenologist have long been aware of 
the fact that there are a large number 
of cases, presenting all of the clinical 
manifestations of duodenal ulceration, that 
are not confirmed by roentgen examina- 
tion based solely upon the criterion of 
bulbar deformity. This group, however, 
presents mucosal roentgen changes which 
undoubtedly have been overlooked. The 
varying roentgen picture of the different 
phases of duodenal ulcer has led to some 
confusion regarding the diagnosis of this 
condition. 

According to military regulations, those 
having active peptic ulcers are not ac- 
ceptable for service. There has, however, 
been little effort on the part of the in- 
duction boards to prevent selectees with 
ulcers entering the armed services. The 
majority of cases could be eliminated by 
systematic fluoroscopic examination of 
the stomach. By far the greater number 
of peptic ulcers in men in the armed ser- 
vices have their onset prior to induction. 
Cases in which the ulcer syndrome de- 
veloped after induction cannot be attribu- 
ted to service disability, but rather to 
an aggravation by military life of a pre- 
existing condition, formerly symptom- 
less. 

The incidence of duodenal ulceration 
among military combat personnel has 
been exceedingly high and constitutes a 
major medical problem. The British and 
Canadian experiences with combat soldiers 
have revealed an incidence of peptic ulcer 
in medical patients of over 50 per cent. On 
the basis of rejections by tlie selective 
service system, Kantor found that dis- 
qualifications for peptic ulcers were 5.5 
per cent. In the Surgeon General’s sta- 
tistics for 1940, the digestive system ranked 
third as a cause of admission to sick report 


' Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
in.. Dec. 1-2. lOt.'J. 
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and fiftli as a cause of discliarge for dis- 
ability, while in 1041 it was shown to be 
responsible for 17.9 per cent of all hospital 
admissions. 

In military practice tlie diagnosis of 
duodenal ulceration is generally made on 
definite objective evidence of a crater or 
marginal deformity. WHiile this finding 
is the basis of all roentgen diagnoses of 
duodenal ulceration, there are other defi- 
nite signs, tlie recognition of which is 
equally important. Roentgen demonstra- 
tion of a marginal deformity or ulcer 
crater or niche defect is pathognomonic 
of duodenal ulceration. The ulcer niche, 
however, can be demonstrated only by tlie 
compression procedure, and its incidence 
varies considerably. In our experience 
it is seen in about one-third of all cases. 
Often the niche defect exists without 
marginal deformity and may not be 
demonstrable. In certain stages of the 
ulcer the contour of the duodenal bulb 
may not be affected. When one considers 
that the most frequent factor in the pro- 
duction of a bulbar deformity is the spastic 
phenomenon due to a contraction of 
muscle fibers surrounding the ulcer, it 
can readily be seen that in those cases 
which have not yet reached this stage 
no marginal deformity will be observ^ed. 

With the advance of roentgenologic 
knowledge regarding the early mucosal 
changes, it is now possible to detect most 
cases of duodenal ulcer with a high degree 
of accuracy. There has been too little 
consideration given to the roentgen find- 
ings in the various morphologic phases 
encountered in the development of duo- 
denal ulceration. Although the pathologic 
•stages have been amply recorded, there 
has been little interest in the protean 
phases of the roentgen picture in the early 
stages. It is true that these early roent- 
gen signs are often evanescent and thus 
are easily overlooked, but failure to ap- 
preciate this changing picture may ac- 
count for differences noted on repeated 
examinations. 

There are four stages in the develop- 
ment of a duodenal ulcer: (1) edema and 


induration, (2) superficial erosion, (3) pene- 
trating ulcer, (4) healing and cicatriza- 
tion. 

Roentgen recognition of early duodenal 
ulceration must be based upon the mucosal 
changes before the marginal deformities 
occur. The majority of ulcers are small 
and shallow. If a bulbar deformity is 
present, it is usually out of proportion 
to the true size of the ulcer. Scant at- 
tention has been given to the morpho- 
logic findings in ulceration involving the 
mucosa. The normal duodenal mucosal 
pattern shows a longitudinal arrange- 
ment of the rugae parallel with the long 
axis of the bulb. In duodenal uleera- 
tion there is a distinct change in this pat- 
tern, which may be seen in all stages of 
the development of the ulcer. The fol- 
lowing changes may be observed: (1) 
veiling of the mucosal pattern; (2) edema 
and superficial induration in the ulcerated 
area, elevating the mucosa; (3) oblitera- 
tion of the folds over the ulcer area; (4) 
thickening of the folds; (5) distortion of 
tlie longitudinal folds; (6) cross-bar fold- 
ing of mucosa at right angles to the long 
axis of the duodenal bulb; (7) a criss- 
crossing, lace effect, or checker-board 
appearance of the mucosal pattern; (S) 
convergence of the folds toward the ulcer. 

One of the earliest roentgen signs of 
duodenal ulcer is fragmentation of the 
barium-filled bulb. The production of 
the fragmentation sign is based upon two 
factors : localized edema and spasm. This 
sign is usually constant during the examina- 
tion, but it may be transient. Although 
it is not so pathognomonic as marginal 
deformity or the niche, it is sufficient for a 
diagnosis, and since it oceurs in the first 
stage of an ulcer, when marginal deformi- 
ties are generally absent, it is most im- 
portant that it be recognized. It is best 
demonstrated on fluoroscopic examina- 
tion, utilizing manual compression. It is 
not ordinarily seen in roentgenograms 
made by the usual procedure, but may be 
demonstrated by the spot compression 
technic. It is often seen in an otherwise 
normal appearing duodenal bulb. On the 
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other hand, it is not always demonstrable. 

In the early stages of duodenal ulcer one 
must also consider duodenal changes oc- 
curring in addition to the mucosal find- 
ings. These changes are physiological 
and produce important secondary roentgen 
phenomena. Often they give the first 
clue to the presence of an ulceration. The 
following secondary duodenal signs may be 
observed: (1) irritability of the duodenal 
bulb; (2) altered motility; (3) altered 
tone; (4) spasticity. 

COMMENT 

There is a fairly large proportion of 
symptomless young male adults who har- 
bor a duodenal ulceration; while another 
group has intermittent slight dyspepsia, 
which is considered by the laity to be of 
no consequence. There is no way of 
knowing whether such persons have duo- 
denal ulcers unless a thorough roentgen 
gastro-intestinal study is made. It is 
among these groups that some cases of 
duodenal ulceration are later found in the 
armed services . A third group , with known 
digestive disturbances, will also show duo- 
denal ulcers after induction. 

Many selectees claiming to have an 
ulcer have been declared negative on the 
basis of a gastro-intestinal roentgen study 
showing no anatomic deformity and ac- 
cordingly have been accepted for service. 
After a period of three to five months 
many of these have been hospitalized 
for duodenal ulcer. 

Still others, who have been under treat- 
ment for duodenal ulcer for a number of 
years, have been inducted into the armed 
services, only to be discharged for this 


disability. Some of these have had com- 
plications possibly brought on by their 
military activities. 

Since the burden of proof of the presence 
of peptic ulcer rests with the inductee, a 
large number of men will invariably be 
accepted for military service with this 
disease. The military authorities have 
placed the responsibility for the diagnosis 
of peptic ulcer on the roentgenologist. 
Those draftees who present evidence of 
having this condition may be re-examined 
by the induction board or at military hos- 
pitals. Unfortunately, at the time of 
the re-examination some of them present 
no signs of an ulcer, on the basis of army 
x-ray regulations, and are inducted into 
the services. Many of these are later 
found to have a duodenal ulcer, some- 
times with complications, such as perfora- 
tion or hemorrhage. 

It must be emphasized that, since the 
regulations require that an anatomic de- 
formity must be demonstrable for a 
diagnosis of duodenal ulcer, many cases 
go undiagnosed. It is commonly known 
that duodenal ulceration in its early 
stages does not produce anatomic contour 
deformities of the duodenal bulb, but little 
consideration has been given to this 
phase of the problem. For this reason, 
and because of the failure to consider the 
earlier mucosal changes, a fairly large 
number of draftees are inducted into the 
services with duodenal ulcers. The strain 
of military service in such cases will often 
aggravate an already present peptic ulcer 
and provoke severe digestive symptoms. 

2426 Eutaw Place 
Baltimore, Md. 



Primary Malignant Neoplasm of the 

Shoulder Joint, with Report of a Case‘ 

HARRY A. OLIN, M.D. 


P RIMARY MALIGNANT tUIIIOrS of tile 

joints are relatively rare, and the litera- 
ture on the subject is limited. The 
chapter on “Tumors of Tendon Sheaths, 
Joints and Bursae” in Geschickter and 
Copeland’s Tumors of Bone offers perhaps 
the best discussion (1). Codman (2) in 
his book. The Shoulder, covering an ex- 
perience of many years, mentions no type 
of neoplasm arising in that joint. 

Fibrosarcoma arising in tlie joint cap- 
sule appears to be the most common type 
of malignant tumor of the joints. Because 
of its slow growtli in its early stages and a 
tendency to remain local over a period 
of months or years, this tumor is difficult 
of recognition and is probably often con- 
fused with benign fibroma, though the 
latter more commonly involves the tendon 
sheath. Since cartilage cells occur nor- 
mally in the idllous processes of the syn- 
ovial membrane, loose bodies derived 
from synovial tags or fringes may become 
converted into cartilage, with the de- 
velopment, in some instances, of true 
chondromata. These may be single, but 
are usually multiple. Synovial sarcomas, 
though rare, may arise from the special- 
ized connective-tissue cells, or fibrocytes, 
lining the synovial sheath (3). In the 
shoulder joint are various layers of con- 
nective tissue from the cells of which a 
malignant sarcoma may arise. The many 
reflections of the joint capsule and the 
extensive range of movement, with the 
possibility of repeated trauma, may be 
among the factors intimately concerned 
with the development of tumors. 

ANATOMY 

Of all the joints, the shoulder probably 
possesses the widest range of motion. It 

' From Woodlawn Clinic and Hospital, Chicago, III. 
Read by title at the Twenty-ninth Annual Meeting of 
the Radiological Society of North America, Chicago. 
111.. Dec. 1-2, 1943. 



Fig. 1. Vertical section through shoulder joint, with 
head of humerus pulled away from glenoid, e.\posing 
fossa, capsular sac, biceps, tendon, etc. The sheath 
of the biceps tendon is continuous with the synovial 
lining of the capsule, a. Supraspinatus muscle, b. 
Glenohumeral ligament, c. Fibrous tissue between 
acromion and humerus, d. Subacromial bursa, e. 
Tendon of biceps. /. Capsular ligament, g. Ten- 
don of subscapularis after it has penetrated fibrous cap- 
sule of joint, h. Capsular ligament, i. Glenoid 
ligament., i.e., marginal fibrocartilage. From Morris’ 
Anatomy: Joints of Man, 1879, Plate XX. 

may be considered as a shallow oval cup, 
deepened by circumferential fibrocarti- 
lage, in which the spherical head of the 
humerus rests, the entire articulation be- 
ing enclosed in a loose sac — the capsule — 
intimately adherent to the margin of the 
glenoid cavity and possessing many re- 
flections. The head is held in position not 
so much by ligaments as by muscles and 
the effect of atmospheric pressure. Re- 
flections of the capsule are extensive and 
varied. It is intimately adherent, around 
the dorsal aspect of the scapula, to the 
prominent rough surface of the glenoid 
process, and even extends to the great 
scapular notch. Above, it is firmly at- 
tached to the root of the coracoid. On the 
inner side, it is attached to the ventral 
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whicli it becomes incorporated, and bridges 
over tlie bicipital groove. Reflections of 
the capsule in the form of bands covered 
by synovial membrane, called the gleno- 
humeral process of tlie capsule, help to 
form a groove or sulcus for the biceps 
tendon and hold it in check to prevent 
any tendeney to inward displacement 
(Fig. 2). 

Besides tlie support which the capsule 
receives from tlie tendons, added strength 
is supplied by a strong fascia which passes 
over and beneath these reflected bands. 

The glenoid ligament is a narrow band 
of fibrocartilage which is attached to the 
margin of the glenoid fossa and helps to 
deepen the cavity. At the upper part of 
the fossa the biceps tendon is prolonged 
into the glenoid ligament and forms an 
integral and important part of it. In 
fact, the tendon sends into the ligament 
fibers which wind around nearly the en- 
tire eircumference of the socket (Fig. 3). 

The articular cartilage covering the 
glenoid socket is thicker at the circum- 
ference tlian in the center and assists the 
glenoid ligament to deepen the cavity. 
The synovial membrane lines the fibro- 
cartilaginous rim — the glenoid ligament— 
and is then reflected over the inner surface 
of the capsule to its attachment at the 
humerus. Sometimes the synovial cavity 
communicates with the subscapular bursa; 
less frequently with a bursa beneath the 
tendon of the infraspinatus muscle on the 
lateral aspect of the joint. Prolonga- 
tions of the synovial membrane are fre- 
quently present, the most important of 
which are a pouch-like extension beneath 
the coracoid process and fringes along the 
margin of the glenoid cavity. These are 
the structures from which pathologists 
believe synovial sarcoma arises. 

The blood supply of the shoulder is 
rich. It is derived chiefly from the sub- 
clavian artery through the suprascapular, 
and from the axillary artery through the 
anterior and posterior circumflex, the 
subscapular, dorsalis scapulae, and some- 
times also through a branch direct to the 
joint. Free anastomosis occurs in the 



Fig. 4. Bursae in connection with shoulder joint 
a. Ventral surface of scapula, b. Cut tendon of 
subscapularis muscle, c. Bursa between coracoclavicu- 
lar ligaments, d. Clavicle, e. Coracoid process. 
/. Tip of acromion, g. Subacromial bursa, h. Occa- 
sional bursa between biceps and coracobrachialis and 
capsule of joint, i. Teres major, k. Bursa beneath 
teres major. 1. Bursa beneath latissimus dorsi. m. 
Latissimus dorsi. n. Bursa between subscapularis 
and capsule which often communicates with cavity 
of joint. 0 . Occasional bursa between tip of cora- 
coid and capsule of shoulder. 

capsular ligament. In addition to the 
several vessels which run more or less 
directly to the joint, many twigs from the 
arteries to the muscles which pass off to it 
near the insertion of their tendons are 
connected with the capsule. From the 
ramifications on the outer side of the cap- 
sule, vessels penetrate its substance and 
in a well injected body can be seen from the 
inner surface ramifying beneath the syn- 
ovial membrane. Arterial twigs enter the 
substance of both bones near the attach- 
ment of the capsule (4). 

bursae 

There are several bursae in connection 
with the shoulder joint (Fig. 4). 

(1) The subacromial or subdeltoid bur- 
sa— the largest and the most frequently 
brought to the surgeon’s attention— is 
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situated between the tip of the acromion 
and the capsular ligament below. Morris 
states that in elderly people this bursa 
sometimes communicates through a large 
irregular opening with the synovial cavity 
of the joint. 

(2) Bursa beneath the subscapularis, 
frequently communicating with the joint 
cavity. 

(3) Bursa upon the capsule and be- 
tween it and the subscapular tendon. 

(4) A small bursa (sometimes absent) 
on the under surface of the tip of the cora- 
coid process. 

(5) An elongated bursa (sometimes ab- 
sent) between the united coracobrachialis 
and biceps tendons and the capsular liga- 
ment. 

(6) Three other bursae not directly 
placed over the capsule and yet in near 
relation are: (a) a bursa between the 
tendon of the teres major and humerus on 
one side and the upper part of the latis- 
simus dorsi and humerus; (b) a bursa be- 
tween the tendon of the latissimus dorsi 
and humerus; (c) a bursa between the 
tendon of the biceps and humerus. Cod- 
man is of the opinion that the subdeltoid, 
the subacromial, and subcoracoid are one 
and the same bursa, although they may 
be separated by films of tissue (2). 

MUSCLES 

In no other joint in the body do muscles 
play such an important part, not only 
strengthening the joint but preventing its 
displacement and at the same time taking 
a large share in controlling its movements. 
Four muscles may be said to be inserted 
into the capsule, while another passes be- 
neath it, acting like a strap to prevent up- 
ward as well as lateral displacement and 
also as a sling to hold the bone against 
the humerus. 

On tlie outer or extensor side are the 
supra- and infraspinatus and the teres 
minor — what some anatomists choose to 
call the conjoined tendon of the shoulder 
joint. On the flexor or anterior side, the 
subscapularis covers the shoulder and the 
upper and oute' side are covered by the 


deltoid. The portion of capsule least 
supported by muscles is the lower or i n ner 
side. Here, too, the capsule is the thinnest 
and there is no projecting bony promi- 
nence like the coracoid or acromion to 
counteract the deficiency of muscular 
support in bearing pressure of the head of 
the humerus in states of abduction. Hence 
abduction, as in the hip, is the position 
of least safety and the one in which dis- 
location nearly always occurs 
The muscles of the shoulder joint may 
be grouped according to their action into 
flexors, extensors, abductors, adductors, 
and rotators, -with the premise, however, 
that some of them can produce different 
though not contrary actions in association 
with other muscles and some combine 
movement in two directions. Briefly the 
various groups are as follows : 

Flexors 

Fonvard movement 
Pectoralis major 

Anterior fibers of deltoid acting alone 
Coracobrachialis 

Long and short tendons of biceps 
When the arm is raised from the side it is 
abducted by the subscapularis also 
Extensors 

Latissimus dorsi 
Backward movement 
Posterior fibers of deltoid acting alone 
Infraspinatus (when arm is raised) 

Swinging of the arm to and fro is made more free 
by fonvard, backward, and rotary movements 
of the scapula 

Abductors 

Deltoid 

Supraspinatus 

(Combined use of these muscles raises the arm 
to a right angle with the trunk. Further 
elevation is produced by the action of the 
trapezius upon the scapula and is not a 
movement of the shoulder joint) 

.\dductors 
Fonvard 
Pectoralis major 
Coracobrachialis and biceps 
Backward 
Latissimus dorsi 
Teres major and minor 

Depressing raised arm may be accomplished either 
with flexion or extension 

The long head of the triceps adducts the arm after 
it has been abducted 
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Rotators 

Subscapularis 

Latissiraus dorsi and teres major, to a lesser 
extent, when arm hangs by side 
Teres minor and infraspinatus jirodnce rotation 
outwards when arm liangs by side 
Combined movements 

A combination of the four common angular 
• movements — flexion, extension, abduction, and 
adduction — in quick succession is called cir- 
cumduction or rotation 

PATHOLOGY 

Not only are primary joint tumors rare, 
but a malignant bone tumor seldom in- 
vades an adjacent joint. Of 1,000 bone 
sarcomas seen in tlie Surgical Pathological 
Laboratory of Johns Hopkins Hospital and 
University (6), onl}’’ 3 involved a neigh- 
boring joint. Fibrosarcoma is considered 
more frequent in tlie joint capsule tlian in 
other regions. The more usual tumors in 
this location are non-malignant growths 
derived from precartilaginous or pre- 
osseous tissue, such as osteochondroma, 
ganglion, and giant-cell tumor. Tumors 
occurring at this site not related to pre- 
cartUaginous or preosseous tissue are angi- 
oma, lymphangioma, lipoma, fibroma, and 
fibrosarcoma. The two latter, considered 
rare, are more frequent in the neighbor- 
hood of a joint, tendon, or tendon sheatli. 
Berger has reported four cases of synovial 
sarcoma in bursae.^ 

Razemon and Bizard (5) in 1931 were 
able to collect from the literature reports of 
74 primary joint tumors of which 29 were 
malignant. Of the 45 benign lesions, 26 
were xanthomatous or of the giant-cell 
variety and 17 were angiomas. One fi- 
broma and one lipoma were recorded. In 
the malignant group, fibrospindle-cell sar- 
coma predominated, indicating an origin 
in the synovial membrane (a type of 
tumor called capsular sarcoma by Ewing). 
Other tumors in this group were one chon- 
drosarcoma, 2 myxosarcomas, a liposar- 
coma, and other sarcomas of which the 

“ Three of these, designated as endothelial synovial 
sarcoma, occurred in males 26, 30, and 38 years of 
age. All three recurred; two led to death, one and 
two years after onset. Berger believes that these 
tumors arise from the cells in serous bursaej[and dis- 
cusses the details of their origin. 


histologic type was not further specified. 
The majority of the malignant tumors re- 
curred or produced metastases. Mention 
is made of a patient with a recurrent 
fibrosarcoma treated by amputation and 
alive twenty-seven months later. Twenty- 
five sarcomas involved the knee, the re- 
mainder the ankle. Osteochondromatosis 
with free bodies and cysts of the joint 
cartilage are not mentioned. 

In a series of 30 cases listed by Geschick- 
ter and Copeland as encountered in the 
Surgical Pathological Laboratory at Johns 
Hopkins, there was a single fibrosarcoma. 
Their list is as follows (6) ; 

Osteochondromas or chondromatosis 13 


Cartilaginous cysts 2 

Giant-cell tumors 3 

Xanthomatous giant-cell tumors 5 

Lipomas 4 

Fibroma and fibrospindle-cell sarcoma (1 

each) 2 

Hemangioma 1 

Total 30 


This represents an incidence of malig- 
nancy in joint tumors of a little less than 
3.5 per cent, whereas Razemon and Biz- 
ard’s figure is about 40 per cent. 

The difficulty experienced by pathol- 
ogists in determining the exact origin 
of a joint tumor calls for some attention. 
From the gross appearance, fibroma and 
fibrosarcoma may be difficult to distin- 
guish, and even histologically they may be 
confused. Whether a tumor is derived 
from tendon, tendon sheath, a connective- 
tissue structure in the joint, or the joint 
capsule, may offer a perplexing problem. 
Some tumors recorded as sarcomas are 
actually benign giant-cell tumors errone- 
ously diagnosed (Geschickter and Lewis, 
6). A variety of types of sarcoma have 
been reported (mixed, round-cell, spindle- 
cell, and endothelial sarcoma) in the bursa, 
similar to those involving the tendon, ten- 
don sheath, and joint. Traumatic and 
inflammatory lesions are often difficult to 
distinguish from these tumors. Collins 
and Anspach report a case of fibrosarcoma 
of the plantar tissues which they believe 
originated in the joint capsule (7). Their 
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patient was observed over a period of 
two years before the correct diagnosis was 
made. Loss of density and cyst-like 
changes in the bone were the notable 
roentgen findings. The cyst-like changes 
were undoubtedly due to small foci of bone 
destruction similar to areas in the humeral 
head in the case to be recorded here. It 
is felt that, when these foci are present, 
tumor development is already well ad- 
vanced. 

CLINICAL PICTURE 

Pain, excruciating in character and of 
increasing severity when the articular bone 
is involved, loss of function and of motion 
are the cardinal symptoms of malignant 
joint tumors. These may continue over a 
few weeks, months, or even years. With 
advanced disease, local swelling occurs, 
and there is marked tenderness. Cyst-like 
changes in the bone, due to multiple foci of 
bone destruction, may occur early. Pain 
even at this time is severe and exaggerated 
by motion. Metastases may occur early, 
although in Collins and Anspach’s case 
secondary deposits in the groin and lungs 
were not discovered until two years after 
the appearance of the initial symptoms. 
Fibrosarcoma is considered by pathologists 
as radioresistant and commonly metas- 
tasizes to the lungs. While the tumor re- 
mains local, little or no variation from the 
normal is observed elsewhere in the body. 

ROENTGEN FINDINGS 

Early bone destruction is the notable and 
important roentgen finding in malignant 
tumors of the joints. Loss of bone den- 
sity, obscure trabeculation or its complete 
absence, a hazy joint space, and thicken- 
ing of the adjacent soft tissues may offer 
a clue to the diagnosis. Later, the articular 
bone surface presents small "cyst-hke 
areas,” the size of the head of a pin and 
larger, due to multiple foci of bone de- 
struction. No evidence of bone repair is 
observ^ed. In the shoulder the glenoid 
cavity presents the earliest destructive 
bone changes and the most extensive, 
followed by an inflammatory reaction. 


involvement of the joint cartilage and of 
the head of the humerus — the latter in the 
form of multiple small foci of cyst-like 
appearance. 

DIFFERENTIAL DIAGNOSIS 

For our purposes, the common diseases 
of the joints may be considered very briefly 
from the point of view of differential 
diagnosis. Such a group must include 
acute inflammation, tuberculosis, gonor- 
rhea, and that perplexing and elusive group 
of chronic conditions which are designated 
by such terms as rheumatoid arthritis, 
osteo-arthritis, and arthritis deformans. 
SyphiHs of the joint, too, may be added. 
An acute ankylosing arthritis may simulate 
the clinical picture of malignant joint 
tumor (8). Syphilis in the form of Char- 
cot’s joint, tuberculosis, and infectious 
arthritis are too well known to merit fur- 
ther description. They may simulate joint 
tumor especially in the early destructive 
stage. N ext to roentgeninvestigation, joint 
aspiration probably offers the best diag- 
nostic avenue of approach; the presence of 
malignant tumor cells confirms the clinical 
impression. If these procedures fail, an 
exploratory incision followed by biopsy 
will corroborate the tentative clinical di- 
agnosis. 

REPORT OF CASE 

Mrs. M. A., aged 43 years, was seen June 7, 1942, . 
having been referred by her family physician, who 
had been treating her for several weeks for a painful 
shoulder. Her story was as follows; 

Pain in the right shoulder began about eight weeks 
earlier and for the past three or four weeks had been 
very severe, involving the entire shoulder, radiating 
down the arm to the elbow. Motion was limited 
and there was tenderness throughout the shoulder, 
with some fullness in the anterior and posterior areas. 
The patient stated that she had felt well up to the 
onset of the pain. Before this, she had worked 
hard nursing her son, who was very ill. For the 
past four weeks, the pain had been extremely severe, 
continuous, and gnawing in character. She had re- 
quired sedatives for several nights prior to coming 
for x-ray examination. 

The physical examination, except for the shoulder, 
was essentially negative. Blood pressure was 180/30. 
The sedimentation rate showed a 24 mm. drop m 
one hour, as compared to the normal I to 9. 

Roentgen examination (stereoscopic, anteropos- 
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tenor), June 11, 1942, revealed an area of bone 
destruction at the neck of the scapula, invading the 
glenoid fossa and extending into the base of the 
coracoid process (Fig. 5). The joint capsule showed 
invasion and tliere was surface involvement of the 
head of the humerus in the form of small punctate 
areas, the size of the head of a pin and larger. Bone 
destruction was seen in the spine of the scapula 
extending witliin several centimeters of the vertebral 
border. Because of the extreme pain, roentgeno- 
grams could not be obtained in other planes. There 
was no evidence of disease in the lungs or lumbar 
spine. 



Fig. 6. Specimen removed at operation (shoulder- 
girdle amputation). Courtesy Dr. Edward L. Compere. 


Fig. 5. Fibrosarcoma of the shoulder joint. Note 
extensive destruction in glenoid cavity and adjacent 
bone. In the head of the humerus are numerous cyst- 
like areas which are foci of necrotic bone. 

Diagnosis: Destructive lesion of shoulder joint. 
Metastasis, tuberculosis, primary tumor to be con- 
sidered. 

The blood picture (June 7) was as follows : red cells 
4,760,000; hemoglobin 85 per cent; white cells 
29,800, polymorphonuclears 71, eosinophils 6, 
lymphocytes 17. On June 13, the white count had 
risen to 34,300. 

The patient was referred to Dr. Edward L. Com- 
pere, who on June 13 performed a shoulder girdle 
amputation followed by several blood transfusions. 

The specimen studied consisted of numerous 
pieces of soft tissue, ranging in color from cream to 
yellowish cream, and two pieces of bone. One of 
the latter was saddle-shaped, measuring 2.0 X 2.5 X 
1 .0 cm. Its external surface was rough and appeared 
to be devoid of periosteum ; its concave surface pre- 
sented a moth-eaten surface. Most of bone could be 
easily crushed. The smaller piece of bone measured 
1 cm. in diameter and was of the same consistency 
as the large piece (Fig. 6). 

Sections (Fig. 7) showed a peculiar arrangement 
of tumor cells in a fibrous stroma, which on low magni- 


fication, had a fenestrated appearance. The tumor 
cells varied considerably in size and the nuclei 
somewhat resembled fibroblasts. Cytoplasmic limits 
were often indefinite and in many places there 
were giant cells. Mitotic figures were numerous. 
Spicules of dead bone were found in the mass, but 
there was no evidence of new bone formation. The 
spaces between the tumor cells resembled fat spaces. 
A small strip of periosteum showed tumor tissue on 
both sides. The main tumor growth, however, 
appeared to be on the inside of the periosteum. An 
occasional large giant cell had the appearance of a 
megalokaryocyte, which is further evidence that 
the tumor probably originated in the marrow cavity. 

Diagnosis: Atypical fibrosarcoma, probably from 
the endosteum (Dr. Strauser). 

The microscopic sections were submitted to three 
other pathologists, two of whom have had a large 
experience with bone tumors. All concurred in the 
diagnosis and referred to the presence of necrotic 
bone and inflammatory tissue. A medullary fibro- 
sarcoma of bone was the designation of one; a 
pleomorphic fibrosarcoma of bone of another. All 
mentioned the presence of many spindle cells, some 
giant cells, and numerous mitotic figures in some 
areas. 

The patient was readmitted Sept. 11, 1942, with 
metastases in the left femur, knee, left side of the 
neck, and lungs. She died several weeks later. 
(Patient in service of Dr. E. L. Compere.) 

COMMENT 

The noteworthy features in this case 
are the acuteness of the symptoms and 
the rapidity of growth of a destructive 
tumor of a joint which apparently was well 
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advanced wlien the patient was first seen 
by her family physician. A high degree 
of malignancy is established by tlie con- 
cordance of opinion of all the patliologists 
consulted. Since the roentgen examina- 
tion revealed marked surface destruction 
of the glenoid cavity, haziness of the 
joint surfaces, and small cyst-like areas of 
bone destruction in the head of tlie humer- 
us (the tumor evidently beginning to cross 
the joint), the possibility of a metastatic 
growth arises. Certainly tumor cells were 
present beyond tlie site of origin. vSince 
the destruction was greatest in tlie glenoid 
cavity, it is fair to assume that the tumor 
may have originated there, either in the 
synovial membrane or in the endosteum, 
as indicated by one of the pathologists. 

Pathologists have frequently remarked 
that this type of tumor is radioresistant. 
Collins and Anspach’s patient responded 
remarkably well to irradiation, even though 
the symptoms at the time of treatment 
were of two years’ duration. It is purely 
conjectural what effect roentgen therapy 
would have had in this case. 

conclusions 

Primary joint tumors are rare and ma- 
lignant tumors are rarer still. The a- 
natomy and physiology of the shoulder 
joint are presented here in some detail with 
the idea that their consideration may be of 
some aid in the interpretation of the origin 
of a tumor, when the pathological and 
other data are carefully analyzed. The 
structures which enter into the formation 
of a joint are the articular surfaces of bone 
covered by hyaline cartilage, the epiphysis, 
in some cases the epiphyseal cartilage and 
metaphysis and the synovial membrane. 
Added to these are the many bursae in 
the shoulder joint, some of which connect 
with the synovial cavity. The exact 
origin of a sarcoma may be difficult for a 
pathologist to determine, but the source 
of tissue not related to precartilaginous or 


preosseous tissue varies widely, from the 
bursa to the synovial membrane. In- 
flammatory conditions induced by trauma, 
to which the shoulder joint is especially 
subject, may be a contributing etiologic 
factor. 

A case is presented of fibrosarcoma of the 
shoulder joint, with symptoms of eight 
weeks’ duration. Early bone destruction 
of the glenoid cavity, a hazy joint space, 
and multiple small foci of bone destruc- 
tion in the head of the humerus were the 
important roentgen findings. A shoulder 
girdle amputation was performed. Me- 
tastases in the lungs, femur, and neck 
were present three months later. Death 
occurred about fourteen weeks after opera- 
tion. 

Note: I am greatly indebted to Dr. Gouwens 
for the privilege of using the clinical material and to 
Dr. Edward L. Compere, who kindly furnished a 
photograph of the specimen and other aid. I also 
wish to thank Dr. Strauser for several microscopic 
slides and his interpretation, and Dr. A. C. Strunk 
and Melvin H. Battenberg for their patience in 
securing satisfactory photomicrographs for re- 
production. 

6060 Drexel Ave., 

Chicago 49, 111. 
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Nomographic Aids in Calculating Radium 

Dosage for Plane and Point Sources^ 

BERNARD S. WOLF, M.D. 

New York, N. Y. 


C alculations of radium dosage were 
considerably simplified by the con- 
tributions of Paterson and Parker (1, 2). 
For radium somces, filtered by 0.5 mm. Pt 
or its equivalent, distributed on square or 
circular areas, the number of milligram 
hours required to deliver 1,000 gamma 
roentgens could be determined from a group 
of graphs. The same data can be put in the 
form of an alignment chart or nomogram. 
The advantages of a nomogram are that it 
is compact and that no interpolation is re- 
quired in order to obtain intermediate 
values. With very little practice, nomo- 
grams can be used with facility and speed. 

The nomogram (Fig. 1) presented for 
this purpose consists of three vertical 
scales. On the left-hand scale is found the 
area in square centimeters. On the scale in 
the center is found the treatment distance 
in centimeters. The right-hand scale has 
divisions on both sides. The divisions on 
the right side of this scale are labeled at 
the top “Mg. Hrs.’’; the divisions on the 
left side of this scale are labeled at the top 

To find the number of milligram hours 
required to deliver 1,000 gamma roentgens, 
one finds the area on the left-hand scale 
and the treatment distance on the scale in 
the center. Then, a straight edge, e.g., a 
ruler, preferably transparent, is placed 
across the chart through the points se- 
lected on these two scales. The straight 
edge intersects the right-hand scale at a 
certain point. The figures on the right side 
of this scale give the same result as the 
Paterson and Parker area graphs but ex- 
pressed per square centimeter. l\Tien this 
figure is multiplied by the area, the number 
of milligram hours required to deliver 1,000 


gamma roentgens is obtained. For filtra- 
tion equivalents other than 0.5 mm. Pt, 
the Paterson and Parker correction figures 
are used (Table I) . The figures on the left- 
hand side of the third scale are discussed 
below. 

Table I : Filtration Correction Factors for Radi- 
ating Areas, after Paterson and Parker 

Thickness, 

mm. Pt 0.3 0.5 0.8 1.0 1.5 2.0 

Multiply mg. 

hr. by 95% 100% 105% 110% 120% 135% 

Gold: As platinum. 

Lead and Silver: As half their thickness in platinum. 
Monel, Brass, Steel : As one-quarter their thickness in 
platinum. 


For square areas, Paterson and Parker 
gave definite distribution- rules specifying 
the amount of radiinn to be placed on lines 
added within the square separated by 
twice the treatment distance. Unfortu- 
nately, the exact linear strengths and 
lengths that these rules require are rarely 
available. It usually turns out that the 
figure of practical importance is the per- 
centage of the total amount of radium that 
must be placed on the lines added within 
the square. The figures on the left-hand 
side of the third scale, labeled at the top 
are these percentages, i.e., they give 
the percentage of the total amount of 
radimn that must be placed within the 
periphery of a square. These figures apply 
when more than one line is added. If only 
one line is added, the percentage is always 
11 per cent. 

These percentage figures may also be 
used for rectangular areas up to the point 
at which one side is twice as long as the 
other. Corrections for more elongated 
rectangles are given in Table II. These 
figures for rectangles apply when more than 
one line is added. If only one line is added, 
and one side of the rectangle is at least 


' From the Department of Radiotherapy, The 
Mount Sinai Hospital, New York, N. Y. Accepted for 
publication in September 1943. 
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Fig. 1. Nomogram to calculate dosage for radium sources distributed on square and circular areas. For explana- 
tion, see text. 


twice the other, the percentage is 15 per 
cent. 

Table II: Elongation Correction Factors for 
Percentages of Radium to be Centrally Placed 
(Sides of rectangle are a and b) 

Elongation 6 = 2a b — 3a b — 4a 

Subtract 5% 9% 12% 

The percentage figure in the nomogram 
gives the amount of radium which must be 
placed on the central lines as the percentage 
of the total amount of radium. It is some- 
times more useful to express the amount of 


central radium required as a percentage of 
the radium on the periphery (abbreviated 
“% of peripheral radium”) rather than as 
a percentage of the total radium (which in- 
cludes both the peripheral and central ra- 
dium). These two percentages are related 
by a simple formula : 


% of peripheral radium = 


% of total radium 


^ % of total radium 

100 


The figures for milligram hours may also 
be used for areas in the shape of equilateral 
triangles, with the following rules of dis- 
tribution : 
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(1) "When the ratio of the side of the tri- 
angle to the treatment distance is no 
greater than 4, no additional central radium 
is required. 

(2) WTien this ratio is greater than 4 but 
not greater than 8, 10 per cent of the total 
amount of radium should be centrally- 
placed. 

An example for a rectangular area -will 
illustrate how the nomogram and correc- 
tion factors are used. 


the radium capsules. The thickness of this mate- 
rial must then be measured, and it may turn out to be 
•not exactly 0.5 cm. but, e.^. , 0.6 cm. With the nomo- 
gram, the calculation is equally easy ivith either of 
these two thicknesses. (This is not true of the 
Parker graphs.) Let us assume that it turns out to 
be 0.6 cm. 

We now have determined the exact area (8.8 
sq. cm.) and treatment distance (0.6 cm.) to be 
used. By placing a straight edge on the nomogram 
through 8.8 on the left-hand scale and 0.6 on the 
center scale (Fig. 2), we find from the right-hand 
scale that 28.1 mg. hr. are required per square 


AREA-CM? DiSTANCE-GM. 



Example; Assume a limited supply of 10- and 
15-mg. radium capsules with filtration equivalent 
to 1.0 mm. Pt, 2.2 cm. over-all length, and 1.8 cm. 
active lengtli. It has been decided to treat an area 
on the skin approximately 4 by 2 cm. by a plaque at 
about 0.5 cm. from the skin and the dose desired is 
3,000 gamma roentgens. 

With capsules of these dimensions, an area ex- 
actly 4 by 2 cm. cannot be obtained without over- 
lapping the ends. This is undesirable because por- 
tions of the capsules are then at different distances 
from the skin. To avoid this, the area treated is 
made 4,4 by 2 cm. A slab of wax or dental com- 
pound of suitable dimensions is selected to carry 


centimeter to deliver 1,000 gamma roentgens (if 
filtration were 0.5 mm. Pt and the area square). 
Since the area is a 2:1 rectangle, 5 per cent must be 
added to the number of milligram hours (Table II). 
Since filtration is 1.0 mm. Pt, an additional 10 
percent must be added (Table I). 

115% of 28. 1 = 32.4 mg. hr. per sq. cm. 

32.4 X 8. 8 = 285 mg. hr. to deliver 1,000 
gamma roentgens. 

285 X 3 = 855 mg. hr. to deliver 3,000 

gamma roentgens. 

Also, from the scale labeled "%,” we find that 
20.4 per cent of the total amount of radium should 


Vol. 42 


Calculating Radium Dosagr for Plane and Point Sources 


371 


A B C D 

r l CM. — •— I CM. — •— I CM. — • 

P 

Fig. 3. Point sources in a single row. To find the 
dose at P, the distance from each point source to P 
must be calculated and then substituted in the inverse 
square formula. 

be placed within the peripherj'' (if the area were 
square). Since the area is a 2:1 rectangle, 5 per 
cent must be subtracted from this percentage (Table 
11 ); 


Calculation of dosage “in air” from 
point sources of radium element or emana- 
tion, tJiough theoretically simple, is fre- 
quently quite tedious. The reasons for this 
are that point sources are usually multiple 
and tlie formulae which must be used in the 
calculation are arithmetically rather cum- 
bersome. It becomes necessary to calcu- 
late the distance from each source to the 
point at which the dose is to be calculated 
and then substitute this distance in the 
inverse-square formula. If the filtration is 



Fig. 4. Point sources in several rows. To find the dose at P, the distance from each 
point source to P must be calculated and then substituted in the inverse square formula. 


20.4% — 0 % = 15.4% of the total amount of 
radium is to be placed within the periphery. 
% of peripheral radium to be centrally placed 
15.4 15.4 _ 15.4 _ 

_ 1^ " 1 - 0.154 0.846 

100 

or, with sufficient accuracy, 18%. 

We may place 15-mg. capsules in the periphery, 
two for each long side and one for each short side. 
This gives 90 mg. in the periphery. We desire 
18 per cent of 90, or 16 mg. along a center line. 
The best we can do with the radium supply avail- 
able is to place a single 15-mg. capsule in the center. 
Total number of milligrams in the plaque will then 
be 105 and the time required will be 855 divided by 
105, or 8 hours and 9 minutes. 

The distribution of the linear radium 
sources on the plaque finally used deviates 
considerably from a perfect Paterson and 
Parker distribution. In order to determine 
how great the difference is at any point, it is 
necessary to calculate the dose at that point 
from each linear source separately. Data 
have been given in a previous publication 
(3) which simplify this type of calculation. 


0.5 mm. Pt, and the figure 8.4 is taken as 
the number of gamma roentgens from a 
1-mg. point source of radium element in 1 
hour at 1 cm., the inverse-square law may 
be written : 

Dose in gamma roentgens per milligram hour 
= S-4 

distance^ 

The various distances are calculated from 
the Pythagorean formula 

Distance^ = X'^- Y‘ (l) 

if all the points concerned (including the 
point at which the dose is to be calculated) 
lie in the same plane; or from the formula 

Distance^ = + F- Z- (2) 

if all the points do not lie in the same 
plane. It is easiest to explain what JY", Y, 
and Z represent by two short examples. 

Example 1 (Fig. 3): Suppose that four point 
sources were used in a line, separated from each 
other by 1 cm., and that we desire to calculate the 
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dose per milligram hour at P from the point source 
at D, filtration 0.5 mm. Pt. 

The distance from 2? to P or DP is calculated 
from the known distance ./I Z? (=3X1 cm. = 3 cm.) 
and the knowm distance /I P (= 0.5 cm.). 

The distances AD and AP arc represented by 
X and Pin the general formula (1). 

Distance^ = A'= + Y- 
DP"- = AD- + AP- 
DP"- = 3= + 0.5‘‘ = 0.25 
DP =3.2 cm. 

Dose per milligram hour = ^ ^ = 0.91 

gamma roentgen. 

In the same way, it is easily found that the dose 
per milligram hour from a point source at A is 
33.6; from B, 6.7; from C, 1.9S gamma roentgens. 
The dose at point P for 4 mg. hr. would then be the 
sum of the four figures, or 43.2 gamma roentgens 
if the radium is equally distributed at the points 
A , B, C, and D. 

Example 2 (Fig. 4) : Supjiose that sixteen point 
sources were used on four lines, separated from 
each other by 1 cm., the four point sources on each 
line being also placed 1 cm. from each otlier. We 
desire to calculate the dose per milligram hour at P 
from the point source at C, filtration 0.5 mm. Pt. 

The distance from C to P or CP is calculated from 
the knoivn distances BC {= 3 X 1 cm. = 3 cm.), 
AB (=3X1 cm. = 3 cm.), and AP (= 0.5 cm.). 
These distances are represented by X, V, and Z in 
the general formula (2). 

Distance^ = 

CP- = BC- + AB"- + AP"- 
CP = 4.27 


Dose per milligram hour = 
gamma roentgen. 


8.4 

18.25 


0.46 


To shorten the time required for these 
calculations, a nomogram (Fig. 5) and an 
auxiliary scale (Fig. 6) are presented. 

The nomogram consists of three vertical 
scales. The scale in the center and the 
auxiliary scale are used independently of 
the two outer scales of the nomogram when 
the distance is known without further cal- 
culation, as for a single point source. Then 
one simply finds the distance on the right 
side of one of these scales and reads on the 
left side the dose per milligram hour in 
gamma roentgens. The auxiliary scale is 
necessary to cover the range of short dis- 
tances with accuracy. It would seem at 


POINT 

SOURCES 



Fig. 6. Auxiliary scale to 
calculate dosage from point 
sources. 
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Table III: Filtration Correction Factors for 
Point Sources According to Laurence 


Thickness, mm. Pt 0.3 0.5 0.8 1.0 1.5 2.0 

Multiply roent- 

gens by 103% 100% 97% 94% 87% 82% 

first sight that the largest distance included 
in these two scales is 5.8 cm. and that one 
could not obtain the dose if the distance, 
e.g., was 6 cm. This difficulty is easily 
overcome by using multiples of 10. For 
example, the dose at 6 cm. is simply one- 
himdredth of the dose at 0.6 cm. and the 
dose at 0.6 cm. can be found on the auxil- 
iary scale without difficulty. 


edge. The point thus found on the central 
scale gives the dose. 

For filtrations other than those equiva- 
lent to 0.5 mm. Pt, correction factors must 
be applied. These factors, calculated from 
data of Laurence (4, 5), are given in Table 
III. These are not the same factors used 
for linear or plane sources. 

When the radiating source is surrounded 
by tissue, corrections for tissue absorption 
must be used. Average correction figures 
were calculated by Laurence (4, 5) and are 
given in Table IV. 

The above data are based on the assump- 


Table IV : Correction Factors for Tissue Absorption According to Laurence 


Thickness of tissue, cm. 1 2 5 7 9 12 14 16 18 20 

Multiply roentgens by 98% 95% 92% 89% 85% 80% 76% 73% 70% 67% 


When the distance is not known directly 
but must be calculated from two known 
distances X and F, as in Example 1 above, 
then the full nomogram is used. One finds 
X on the left-hand scale of the nomogram 
and Y on the right-hand scale and connects 
these two points by a straight edge. This 
straight edge intersects the central scale 
at a point which gives the dose (and inci- 
dentally the distance). 

Vdien the distance must be calculated 
from three known distances, X, Y, and Z, 
as in Example 2, the nomogram must be 
used twice. First, one connects X and F, 
as in the previous case, but reads off from 
tlie central scale, not the dose, but the dis- 
tance. Then, this distance is found on the 
left-hand outer scale and joined to Z on 
the right-hand outer scale by a straight 


tion that the radiating source is actually a 
point. This is clearly not true of any 
source in actual practice. The dose as cal- 
culated is therefore a little high. In the 
average case, however, this error does not 
exceed 5 per cent. 

1165 Park Ave. 

New York 28, N. Y. 
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Roentgen Detection in an Army General Hospital of 

Chronic Diseases Not Excluded by Induction Boards^ 

MAJOR LUCIEN M. PASCUCCI, M.C., A.U.S. 


R oentgen examination for excluding 
. from tlie armed sendees selectees 
with pulmonary tuberculosis has proved 
invaluable. Two years of experience in an 
army general hospital has confirmed tliis 
fact and has in addition convinced tlie 
writer that x-rays have not been employed 
to greatest advantage in the initial exami- 
nation of other systems of the body. The 
purpose of this paper is to present material 
in support of this conviction. 

The O’Reilly General Hospital is now a 
2,200-bed institution serxdng the entire 
Seventh Servdee Command; patients are 
also received from all theaters of operation 
for treatment and disposition. During the 
first year of operation, the patients con- 
sisted largely of recently inducted enlisted 
men who were having difficulty in adjust- 
ment to army routine because of mental 
and physical disturbances which had 
existed prior to induction. Many ivere 
adjusted satisfactorily in cimlian life; 
but the abrupt change, the mental and 
physical strain, and the rugged discipline 
resulted in an exacerbation or intensifica- 
tion of symptoms. With the onset of 
hostilities following the attack on Pearl 
Harbor, battle casualties were admitted. 
Though casualty admissions now greatly 
exceed those from the zone of the interior 
and communications, the soldier-patient 
with disease antedating induction con- 
tinues an important problem of disposal. 

MATERIAL 

This study covers approximately 9,000 
military admissions from Nov. 1, 1941, 
to June 1 , 1943 . It is estimated that about 
80 per cent were recent inductees. The 
diseases of roentgen interest encountered 
were bronchiectasis, urinary calculi, post- 

^ From the Radiological Service of the O’Reilly Gen- 
eral Hospital, Sprin^eld, Missouri. Read by title 
at the Twenty-ninth Annual Meeting of the Radiological 
Society of North America, Chicago, 111., Dec. 1-2, 1943. 


traumatic brain atrophy, herniated disk, 
spondylolisthesis, colitis, and peptic ulcer. 
The gastro-intestinal disorders have been 
found to be second in importance to the 
neuropsychiatric diseases in this hospital 

BRONCHIECTASIS 

The diagnosis of bronchiectasis is diffi- 
cult from the ordinary plain film; it can 
be made -with certainty only upon the 
demonstration of dilated bronchi by means 
of an opaque solution. Occasionally one 
may find a “honeycomb” appearance typi- 
cal of advanced disease, but this is not 
the rule, A negative chest film and a 
historjr of a persistent productive cough 
ivarrant a study with iodized oil. Only 
by this means can early lesions be detected. 
There were 30 patients ivith bronchiectasis 
in the series under consideration; in 24, 
or SO per cent, the disease antedated en- 
trance into the army (Table I). These 
men had an average length of service of 
six months. In 22, or 91 per cent of the 
24, the lesions were demonstrable by 
lipiodol study. 

URINARY CALCULI 

Urinary calculi, if they are opaque to 
the roentgen ray, are easily visible on the 
routine flat film of the abdomen. Renal 
and bladder stones are often silent; if not, 
the symptoms may be mild and cause 
no undue disturbance. It is not too diffi- 
cult to conceive of the physical activity 
peculiar to the army aggravating or 
actually initiating colic. A flat film of 
the abdomen is indicated where a history 
of abdominal pain or renal or ureteral 
colic is elicited. There were 37 patients 
in the series with calculi; this diagnosis 
was primary in 29. In 24, or 83 per cent 
of the 29, symptoms were present before 
induction. Two-thirds of these men, with 
an average length of service of eight 
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Table I: Bronchiectasis and Urinary Calculi. 
Comparative Statistics for Patients with Line of 
Duty Status Yes and Those with Symptoms Prior 
TO Induction 



Bronchiectasis 

Urinary 

Calculi 

Number 

30 

29 

Existed prior toinduc- 
tion or enlist- 
ment 

24 (80%) 

24 (83%) 

X-ray positive 

22 (91%) 

. . . 

Length of service 
(av.) 

6 months (1-29 

8 months (1-31 

months) 

months) 

Discharged 

24 (100%) 

16 (66%) 

Line of duty status 
yes 

6 (20%) 

5 (17%) 

X-ray positive 

6(100%) 


Length of service 

5 years 

2 years 

(av.) 

(4 months- 

(7 months- 

24 years) 

4 years) 


months, were given a medical discharge 
(Table I). 

POST-TRAUMATIC HEAD SYNDROME 

The severity of an injury incurred several 
or more years prior to military service is 
not appreciated without careful and 
pointed questioning, which has not been 
possible during induction examination. 
Therefore, the necessity arises for the use 
of key questions. This is particularly true 
for injuries to the head and spinal column, 
in which sequelae are apt to be frequent 
and serious, yet not apparent during the 
brief period of investigation. These cere- 
bral and spinal coluirm disorders com- 
prised a large group in our study. The 
majority of tlie men were so handicapped 
that a medical discharge resulted. Such 
roentgen diagnostic methods as enceph- 
alography and myelography were not em- 
jiloyed in many in whom the symptoms 
preceded induction and in whom the diag- 
nosis was obvious clinically. These pro- 
cedures, however, were utilized more freely 
in those whose injuiy"^ was incurred in line 
of duty. 

Of 78 patients with a post-traumatic 
head syndrome, 41, or 53 per cent, stated 
that its onset rvas in civilian life (Table 
II). Of the 15 in whom encephalographic 
studies were made, 12 (80 per cent) showed 
evidence of atrophy. On the other hand, 
this change was found in only one-third 


of those examined in line of duty. Thus 
23 per cent of the total number of patients 
with post-traumatic head syndrome gave 
positive findings. The true figure is no 
doubt higher, since, as stated above, en- 
cephalograms were not made in all cases. 

NUCLEUS PULPOSUS 

The syndrome resulting from a rupture 
of the armulus fibrosus is characteristic 
enough so that a clinical diagnosis is pos- 
sible in over 90 per cent of all cases. 
Roentgen methods are as accurate, bpt 
it must be cautioned that in a small per- 
centage opaque studies will fail to dis- 
close a herniation. An opaque medium 
is invaluable where pressure on the nerve 
is absent, when symptoms are vague, and 
when the question of a neoplasm arises. 
In our early examinations we employed 
air or lipiodol. All our recent lumbar 
injections have been done with panto- 
paque, which was easily and completely 
withdrawn immediately following the ter- 
mination of the examination. No un- 
pleasant after effects were noted. Of 114 
men in whom the diagnosis was made, 79, 
or 70 per cent, had symptoms antedating 
induction (Table II). Of these, 76, or 
96 per cent, were discharged. The aver- 
age length of service was seven months. 

SPONDYLOLISTHESIS 

Spondylolisthesis is easily diagnosed on 
routine films of the lumbar spine. Of the 
18 men in whom this diagnosis was made, 
16, or 89 per cent, had an average length 
of service of seven months (Table II). 
All were discharged. The remaining 2 
had five and six years of service and were 
not discharged, though it was recognized 
that the defect existed prior to enlist- 
ment. 

PEPTIC ULCER 

Chronic disease of the digestive tract 
is the second largest cause of permanent 
invalidism at this hospital. Schindler (1) 
stated in March of 1942 that chronic 
ulcer would certainly be one of the most 
common diseases in the army. British 
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Table II: Post-Traumatic Head Syndrome, Herniated Nucleus Pulposus, Spondylolisthesis. 
Comparative Statistics for Patients with Line of Duty Status Yes and Those with Symptoms 

Prior to Induction 



Post-Traumatic Head Syndrome 

Nucleus Pulposus 

Spondylolisthesis 

Number 

78 

114 

18 

Existed prior to in- 
duction or enlist- 
ment 

41 (53%) 

79 (70%) 

16 (89%) 

X-ray examination 

15 

4 


X-ray positive 

12 (80%) 

2 


Length of servdee (av.) 9 months (1-24 months) 

7 months (1-30 months) 

7 months (1-15 months) 

Discharged 

40 (98%) 

70 (90%) 

16 (89%) 

Line of duty yes 

37(47%) 

35 (30%) 


X-ray examination 

18 

10 


X-ray positive 

e (33%) 

14 (88%) 


Length of service (av.) 2.5 years (4 months-24 years) 

2.6 years (2 months-18 years) 


Discharged 

27 (73%) 

— 



authors are agreed that dyspepsia con- 
stitutes for them the major medical prob- 
lem of this war. Thus it is evident that 
the immediate recognition of such cases 
and their proper disposition will avert 
much confusion, dissatisfaction, and in- 
justice when the war is over. The draft 
and induction boards can, with the aid of 
specialists and facilities in the increased 


or gastric ulcers, is not so high as that 
given by Tidy (2), who showed that of 2,500 
consecutive military patients with dys- 
pepsia admitted to various hospitals in 
England, 51.9 per cent had peptic ulcers. 
If dyspepsia had been included in the 
series reported here, it is reasonable to 
assume that a closer approximation would 
have been obtained. There were only 12 


Table III : Duodenal and Gastric Ulcer and Colitis. Comparative Statistics for Patients with Line 
OF Duty Status Yes and Those with Symptoms Prior to Induction 



Duodenal Ulcers 

Gastric Ulcers 

Colitis 

Number 

215 

12 

31 

X-ray positive 

181(84%)* 

12 (100%) 

9(40%)t 

Existed prior to in- 
duction or enlist- 

ment 

165 (77%) 

5 (42%) 

23 (74%) 

Crater 

41 (30%) 



Deformity 

Average length of 

98 (70%) 



service 

7.5 months (2 days-32 months) 

9 months (2-32 months) 

10 months (1-23 months) 

Discharged 

165 (100%) 

5 (100%) 

23 (100%) 

Line of Duty Yes 

50 (23%) 

7 (58%) 

8(26%) 

Crater 

9 (21%) 



Deformity 

33 (79%) 



Average length of 

service 

8 years (5 niontIis-28 years) 

13 years (11 months-21 years) 

1 year (8 months-2 years) 

Discharged 

45(90%) 

2 (29%) 


* The remainder had positive findings at transfer station and were healed or gave typical story without demon- 
strable crater or deformity. 

t That is, 40 per cent of those in whom the disease existed prior to induction, ' 


number of army hospitals, now eliminate 
not only those with active and quiescent 
ulcers but also the recruit with a psycho- 
neurotic tendency in whom ulcers are 
prone to develop. 

There were 542 admissions of enlisted 
men to the gastro-intestinal ward; 215, or 
40 per cent, had duodenal ulcers (Table 
III). This figure of 40 per cent, which 
does not include duodenal ulcers in officers 


benign gastric ulcers; curiously enough 
none was seen in the officer group. Our 
ratio of duodenal to gastric ulcers is 18 to 
1, which corresponds exactly to that given 
by Flood (3). Only 77 per cent of our 
patients had symptoms prior to induction, 
which is lower than the 93 per cent of 
Flood (3) and 90 per cent estimated by 
Hurst (4) and Tidy (2) independently. 
Oiu recent inductees had an average length 
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of service of 7.5 months and all, without 
exception, were discharged. The high 
incidence (70 per cent) of deformity (Table 
III) is noteworthy in that it indicates the 
presence of long-standing chronic disease 
in the majority of those recently enlisted. 
More craters might have been demon- 
strable had a compression spot device been 
available. 

COLITIS 

Cohtis is a disabling disease. The 
chronic ulcerative type is permanently 
disabling. Of 31 cases, 23, or 74 per cent, 
were classified as having existed prior to 
induction; the average length of service 
was ten months (Table III). Nine, or 40 
per cent, of the patients showed roentgen 
evidence of ulceration. Three were so ill 
they could not be examined. All of the 
recently inducted patients were discharged 
but one, who died. 

COMMENT 

A summation of statistics for the dis- 
ease entities described shows that 71 
per cent existed prior to induction; that 
the average length of service in patients 
with preinduction disease was eight 
months; that of these, 94 per cent were 
given a certificate of disability discharge. 
Thus, it is obvious that more than two- 
thirds of the enlisted patients with these 
chronic ailments, which are amenable to 
x-ray diagnosis, had the disease in civilian 
life. Over 90 per cent were subsequently 
discharged back to civilian status. The 
average length of service of eight months is 
not considered long enough for the de- 
velopment of a trained soldier. More- 
over, it is hardly likely that during this 
period efficient or satisfactor)'^ duty was 
possible. 

Why have these men escaped detection 
by the examining boards? There are 
several reasons. Some men failed to men- 
tion their symptoms because they were not 
questioned about them specifically. Others 
failed to mention them because they were 
in a state of remission or because they were 
not considered serious. This was es- 


pecially true of many with ulcers, who 
interpreted their difficulty simply as in- 
digestion. Many enumerated their symp- 
toms, but these were not believed to be 
significant by the examiners and therefore 
not investigated. Perhaps the greatest 
handicap has been the lack of time avail- 
able to the medical boards for the taking 
of adequate histories. This is important, 
since the type of specialized examination 
to be performed is most dependent upon 
the history. Any effort to improve the 
accuracy of selections will be valueless 
unless this fact is recognized. 

The experience acquired since November 
1940 should be applied, since new man 
power is continually necessary for replace- 
ment and expansion. The establishment 
of a larger peacetime army and the pos- 
sibility of compulsory conscription in the 
future will require more careful sorting of 
recruits. This can be materially aided 
by the use of an objective method such 
as roentgen examination. Many well 
equipped army hospitals have been built 
where roentgen procedures can be satis-' 
factorily accomplished if civilian facilities 
are not available. The formation of spe- 
cially trained and experienced medical 
teams may also be indicated. More 
credence and emphasis will have to be 
placed on the history of cough, digestive 
complaints, abdominal and back pain, and 
injury to the head and spinal column with 
subsequent pain on activity. Certainly 
the time expended in special procedures 
will not approximate the ineffective eight 
months spent in the service and the 
expense of hospital care and observation 
required before discharge. 

SUMMARY 

1. Experience in an army general 
hospital has shown that draft and induc- 
tion boards have failed to detect many 
chronic diseases which with a more careful 
screening process could have been ex- 
cluded. 

2. These diseases are bronchiectasis, 
urinary calculi, post-traumatic brain 
atrophy, herniated intervertebral disk. 



Vol. 42 


Roentgen Detection of Chronic Diseases 


379 


spondylolisthesis, duodenal and gastric 
ulcer, and colitis. 

3, The taking of an adequate and 
careful history is essential. More atten- 
tion must be gi\’'en to such symptoms as 
cough, injuries to the head and spinal 
column with subsequent pain on activity, 
and indigestion. 

4. The wide application of specialized 
x-ray procedures, such as bronchography, 
intravenous urography, encephalography, 
myelography, gastro-intestinal series, and 
barium enema studies may be justified 
only when performed by trained personnel, 


since any accompanying risk is practically 
negligible. 

O'Reilly General Hospital, 

Springfield, Mo. 
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Value of the Delayed Examination in Pyelography^ 

ELLIS C. OSGOOD, M.D. 

Philadelphia, Penna. 


W HEN THE URINARY tract is investi- 
gated by retrograde pyelography, 
additional roentgenograms made subse- 
quent to the usual routine can be of great 
value. In the presence of a retentive 
hydronephrotic kidney, for example, roent- 
genograms made as late as twenty-four 
hours after the pyelogram have suggested 
the nature of the lesion. 



Fig. 1. Roentgenogram made immediately after the 
injection of 20 c.c. of skiodan. The large kidney mass 
can be seen readily. The opaque medium fills the right 
ureter and a portion of the upper pole of the kidney. 
The dye in the kidney is ill defined and was thought to 
be loculated. 

M. L., white female, age SI, was admitted with a 
historj' of right lower quadrant pain radiating to the 
back. The first episode had occurred three weeks 
before admission and was accompanied by mild 
abdominal distention. The symptoms subsided in a 
few days, recurring on the day of admission. 

The possibility of an intestinal obstruction was 


1 From the Department of Radiologj-, Hospital of 
the University of Pennsylvania, Philadelphia, Penna. 
Accepted for publication in August 1943. 



Fig. 2. Same case as Fig. 1 : Examination twenty- 
four hours later. The dye is now distributed through- 
out the kidney, having diffused into the retained fluid. 


considered, especially when physical examination 
revealed a large right-sided abdominal mass. 
Roentgen study of the abdomen disclosed a large, 
soft-tissue mass in the right renal area. A barium 
enema study showed the colon to be normal. An 
intravenous urogram showed normal morphology of 
the left urinary^ tract, but no clearance of diodrast 
on the right. A retrograde study on the right re- 
vealed a circular dye shadow with poorly defined 
margins in the kidney region (Fig. 1). A roentgeno- 
gram made twenty -four hours later showed that the 
dye previously injected had diffused throughout 
the soft-tissue mass, indicating a large hydro- 
nephrotic sac (Fig. 2). 

Urine: Specific gravity (unconcentrated speci- 
men), 1.019; albumin, faint trace; white blood 
cells, 25-30, per high power field. 

Blood: Hemoglobin, 90 per cent; red cells, 
4,000,000; white cells, 7,500. 

Because of the patient’s age and the rapid subsi- 
dence of s}-mptoms, operation was not advised. 

In this case the diagnosis was suggested 
by the earlier films, but the extent of the 
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lesion and its relation to the large soft- 
tissue mass were more exactly determined 
at twenty-four hours, when tlie dye pre- 
viously. injected had diffused throughout 
the dilated pelvis. 

This procedure should be of value in 
those instances of a cavity containing fluid 
not amenable to drainage, in which ulti- 
mate but not immediate diffusion of tlie 
contrast medium can be attained. If tire 
fluid-containing cavity is thoroughly 


drained at the time of catheterization, 
complete refilling with an opaque medium 
will result at once. 

To determine the necessity for delayed 
films the routine films should be studied 
immediately after processing. The time 
interval for the delayed examination will 
likewise be determined from the appear- 
ance of the conventional films. 

Department of Radiology 

Hospital of University of Pennsylvania 

Philadelphia, Penna. 





Aortic Arch and Cardiac Mensuration' 

MAJOR DAVID E. EHRLICH, M.C., A.U.S. 

Brooklyn, N. Y. 


C ardiac measurement was the height 
of medical fashion and considered 
sacrosanct a quarter of a century ago. 
The Heart and the Aorta; Studies in Clinical 
Radiology, by H. Vaquez and E, Bordet 
is still a valuable reference book, copied 
by many subsequent authors. The more 
recent work of Hugo Roesler, Geza Nemet, 
and others, in cardiodynamics, with the 
brilliant anatomical fact finding by Robb 
and Steinberg’s angiocardiography, places 
greater importance upon the individual 
cardiac segments and diminishes the value 
of cardiac mensuration. This still holds 
its place, however, as a permanent record 
for future estimation of progress. 

Numerous workers have employed many 
methods of mensuration, each fitting in 
with the particular needs or whims of the 
individual investigator. It is not my desire 
to criticize or compare these. It is rather 
my purpose to set down the simplest pro- 
cedure found feasible in my own experience 
with cardiac mensuration and to point out a 
practical variation from the standard tech- 
nic in the measurement of the aortic 
arch. 

A routine postero-anterior teleroent- 
genogram is made at 6 ft. (2 meters) dis- 
tance mth the patient standing in vertical 
position facing the film and in full inspira- 
tion, at 150 ma. and kv, variation corre- 
sponding to the postero-anterior thickness 
of the chest. After dark-room processing, 
the measurement procedure is as follows: 

A preliminary survey is made of the chest 
to make certain that no conditions which 
would interfere with measurement exist, 
e.g., spinal cur\’^ature, mediastinal de-vda- 
tion, mediastinal or hilar disease, pleural 
effusion, etc. A mid-line is drawn by 
dropping a plumb line through the poste- 
rior spinous processes of the midcervical 
vertebrae. This can be checked against 
the equidistance of the sternal ends of the 

>■ Accepted for publication in August 1943. 


clavicles. Next a horizontal line is drawn 
at the level of the cardiophrenic angle. 
Along this is measured the chest transverse 
diameter (Chest T.D.) from the inner rib 
borders on each side. 

The greatest distance of the heart is 
then measured to the right of the mid-line 
(M.R.) and similarly to the left (M.L.). 
The sum of these two gives the transverse 
diameter, T.D., of the heart. The ratio of 
this to the chest transverse diameter 
is figured out in fraction form (2:1 ratio) 
or decimal percentage method (50 per 
cent). 

The aortic arch mensuration is obtained 
by measuring the greatest distance from 
the mid-line to the left, which roughly 
approximates a 10:1 ratio to the chest 
transverse diameter. This variant in 
measurement we have found most satis- 
factory, because it eliminates the need to 
hunt for the right aortic arch margin so 
often hidden behind the sternum. The 
routine aortic arch transverse diameter is 
the sum of that part of the ascending por- 
tion of the arch which extends from the 
mid-line to the right border plus the part of 
the descending portion of the arch which 
extends from the mid-line to the left 
border. 

W. W. Fray utilized the left anterior 
oblique position to measure the transvOTe 
diameter. Sosman emphasized the im- 
portance of the caliber of the aortic arch 
measured in the right anterior oblique. 
Roesler measured the aortic arch in the 
right anterior oblique after introduction 
of barium paste into the esophagus to de- 
lineate the adjacent right border of the 
arch. All these procedures necessitate 
either extra exposures to x-ray and a con- 
trast medium, or both. This is obviated 
in the procedure here described, and the 
process is thereby simplified. 

In a typical average small chest the 
x-ray examination would be reported as 
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follows: Lungs clear. Heart normal in 
contour and size. Cardiac measurements 
as follows: 

M.R. 4.2 cm. 

M.L. S.l cm. 

Heart T.D. 12.3 cm. 

Chest T.D. 25.0 cm. 

Cardiotlioracic ratio 12.3/25 = 49 per 
cent 

The aortic arch passes 2.5 cm. to left 
of the mid-line. The aortic tlioracic ratio 
is 10 per cent (or 1 to 10). 


SUMMARY 

A simple routine of cardiac mensuration 
is set forth for future record and com- 
parison purposes. This is not complete 
but is ample for routine work. 

The aortic arch measurement is stand- 
ardized by taking the distance from the 
mid-line to the left. 

This procedure has been found practical 
in over twenty years’ experience. 

9 Jova! Court 
Brooklyn 29, N. Y. 



Training of X-Ray Technicians at the School for Medical 

Department Enlisted Technicians^ 


COL, W. W. McCAW, M.C., A.U.S. 
Fitzsimons General Hospital, Denver, Colorado 


T hree years ago, at the beginning of 
the army expansion program, it be- 
came apparent that a large number of 
trained technicians would be needed for 
service in the Medical Department of the 
United States Army. Although the pro- 
posed army of that time was relatively 
small compared with the present army, it 
was discovered shortly that the available 
technicians in the United States could 
not begin to fulfill the requirements of the 
armed forces. Furthermore, it was learned 
that the civilian schools and hospitals 
in which technicians could be trained 
were grossly inadequate to carry on such a 
tremendous task without seriously inter- 
fering with their normal essential functions. 
In view of these facts, the problem of train- 
ing came to rest directly on the army. 

At that time, the facilities within the 
array for training technicians were limited 
to a single school at the Army Medical 
Center, Washington, D. C. Obviously, 
this one school could not supply the 
thousands of technicians required for the 
various specialties, i.e., medicine, surgery, 
radiology, laboratory technic, dentistry, 
and pharmacy. To provide a means of 
training additional enlisted medical per- 
sonnel, plans were developed for the con- 
struction of additional training centers in 
different parts of the country. Of these 
new schools, the School for Medical Depart- 
ment Enlisted Technicians at the Fitz- 
simons General Hospital, Denver, Col., 
was one of the first .to be opened. 

The X-Ray Section of the Fitzsimons 


‘ Such schools are conducted by the Army and Navy 
General Hospital, Army School of Roentgenology, Wm. 
Beaumont General Hospital, Billings General Hospital, 
Brooke General Hospital, O’Reilly General Hospital, 
Fitzsimons General Hospital, Lawson General Hospital, 
Lettcrman General Hospital. 

Paper read by title at the Twenty-ninth Annual 
Meeting of the Radiological Society of North America, 
Chicago, 111., Dec. 1-2, 1943. 


School was first placed in operation on. 
April 1, 1941. vSince then, this school 
alone has supplied many hundreds of x-ray 
technicians to the armed forces. 

Through necessity, the United States 
Army has thus had the opportunity not 
only to train hundreds of x-ray technicians 
but also to observe the results of such train- 
ing. It is on the basis of such observation 
and experience during the past two and a 
half years that I wish to make the follow- 
ing remarks concerning the training of 
x-ray technicians. It is my sincere belief 
that we at Fitzsimons have developed a 
training program which has proved to be 
superior in many respects to the usual 
methods employed. 

Simultaneously with the development 
of this school have come changes in tlie 
curriculum and in the methods of teacli- 
ing. It is interesting to note that the 
changes which have been made have re- 
sulted largely from suggestions made by 
the students while enrolled here, through 
communications received from students 
who have graduated, and from radiolo- 
gists in various army hospitals. Thus, 
the training program has been evolved from 
the experience of many persons with 
various responsibilities in the field of 
radiology. 

The course for x-ray technicians at tlie 
present time extends over a period of 
three months, during which time the stu- 
dent receives 504 hours of technical in- 
struction. This teaching occupies seven 
hours a day, six days a w^eek. In addition, 
to the technical training, each student also 
receives an hour and a half a day of military 
training, which includes dismounted drill, 
calisthenics, parades, etc. 

During the first month of the technical 
training an effort is made to familiarize 
the student thoroughly with tlie electro- 


384 



Vol, 42 


Training of X-Ray Technicians 


385 


physical principles concerned with the 
production of x-rays, the nature and 
physical properties of tlie x-ray beam, and 
the manner in whicli x-rays are made use 
of in roentgenography. Because of tlie 
multiplicity of subjects covered in the 
first month, the scope of tliis training is best 
set forth in outline form as follows : 

Elementary Physics 
Atomic and electronic tlieor}' of matter 
Construction of matter 
Construction of molecules and atoms 
Magnetism 
Types of magnets 

Atomic and molecular theories of magnetism 
Magnetic lines of force 
Laws of magnetic force 
Magnetic induction 
Electromagnetism 

Relationship between magnetism and electricity 
Electricity 

Electron theorj' of electricity 

Electrical potential 

Motions of electrons 

Methods of causing electrons to flow 

Conductors and insulators 

Types of electricity 

Types of electrical circuits 

Electrical terminology 

Ohm’s law 

Power law 

Electrical measuring devices 
Electrical controlling devices 
Theory of electromagnetic induction, Lenz’s 
law, induced e.m.f. 

Motors 

Generators 

Transformers, conventional, auto-transformer 

Radiologic Physics 
Production of x-rays 

Conditions necessary for the production of 
x-rays 

Relation of kv.p. and ma. to the production of 
x-rays 

Rectification, mechanical, valve tube 
Wiring diagrams of x-ray circuits 
Self-rectified 
Mechanically rectified 
Single-valve tube, half wave rectified 
Four-valve tube, full wave rectified 
Three-phase apparatus 
Condenser discharge apparatus 
Calibration of x-ray machines 
Trouble shooting and service of x-ray apparatus 
X-ray tubes 
Gas tubes 
Hot cathode tubes 
Variable-focus tubes 


X-ray tubes — cont. 

Line-focus tubes 
Double-focus tubes 
Rotating anode tubes 
Shockproof and rayproof tubes 

Radiant energy 
Theories of radiant energy 
Electromagnetic spectrum 
Nature of the x-ray beam 
Characteristics and physical properties of the 
x-ray beam 

Methods of utilizing the x-ray beam 
Methods of identifying the x-ray beam 

Radiography 

Prime factors: ma., kv.p., distance, and time 

Film factors; detail, density, contrast, and dis- 
tortion 

The x-ray film 

Processing of the x-ray film 

The above subject material is presented 
to the students both in didactic lectures and 
in laboratory work, there being three 
hours a day of each type of instruction. 
The laboratory classes are so arranged that 
small groups of students either have dem- 
onstrated to them, or demonstrate to them- 
selves, the material covered in the lectures. 
The remaining hour of each day is spent 
in small conference groups or in super- 
vised study, during which time an in- 
structor is present to aid the student with 
any problems which he may encounter. 

The second month of instruction ini- 
tiates the student into the technic of 
radiography. The 168 hours of instruc- 
tion are divided in the following manner: 
72 hours are allotted to radiography, 24 
hours to film criticism, 24 horns to oste- 
ology, and 48 hours to laboratory work. 

Approximately one hour of the three 
hours devoted to radiography is occupied 
in instructing the student in one or more 
of the standard radiographic positions 
of small parts of the body. This instruc- 
tion includes both a lecture and a practical 
demonstration by the instructor in charge 
of the group. This instruction is supple- 
mented by the use of lantern slides, which 
depict the various radiographic positions 
by means of models and demonstrate the 
radiograph obtained by such positioning. 
During the remaining two hours of this 
period the students occupy themselves by 
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taking radiographs of each other in the 
positions taught them that day.- 

During the hour set aside for film 
criticism, the class is divided into small 
groups, and the films which the students 
have taken on the previous day are 
criticized by a medical officer. These films 
are analyzed from the standpoint of detail, 
density, contrast, distortion, and the posi- 
tion of the part on the film. If for any 
reason the film is found to be unsatis- 
factory or if the student has failed to 
identify the film properly, etc., he is called 
upon to suggest the modifications in his 
technic which would produce a satis- 
factory radiograph. The film is then 
rejected and the student must repeat the 
radiography of that particular part until a 
satisfactory result is obtained. This period 
of film criticism is also a valuable means 
of reviewing the radiographic anatomy 
discussed in the regular anatomy lectures. 

The anatomy lectures of the second 
month occupy one hour daily and are 
confined to osteology. Each bony struc- 
ture of the body is discussed from the 
standpoint of its gross anatomy, and 
special emphasis is placed on the radio- 
graphic significance of its various parts. 
A skeleton is used by the instructor during 
his lecture and is available to the student 
for reference at all other times. These 
lectures are also supplemented by lantern 
slides and radiographs of the various parts 
of the body, and a sincere effort is made to 
correlate the anatomy- with the radiog- 
raphy. It is felt that such constant 
repetition of subject material, not only in 
this field, but in all subjects taught, en- 

- When the practice of using students as subjects for 
radiography was first begun, the question arose as to 
the harmful effects which the students might e.xperience 
from the many x-ray exposures. In order to avoid local 
damage to any skin areas, the students are carefully 
instructed in the skin tolerance dose, and an accurate 
record is kept of the amount of x-ray exposure to each 
part of the body. .As a check against any harmful 
systemic effect, each student receives a complete blood 
count before he is exposed to any radiation and another 
similar blood count near the end of the course, or at 
any other time that it is deemed necessary. To date, 
hundreds of blood counts have been made on the 
students and instructors, and an analj-sis of these blood 
studies has revealed nothing to indicate that the 
students have received or are receiving a quantity of 
radiation which is deleterious to their health. 


ables the student to grasp and to retain 
the important knowledge much more 
efficiently than an attempt to present one 
particular subject at a single sitting. Thus, 
at all times, the men are held responsible 
for any material covered up to that par- 
ticular point in the course. 

The two hours a day allotted to the 
laboratory are intended to acquaint tlie 
student with the various radiographic ac- 
cessories and to familiarize him with the 
many aspects of radiography separate 
from the actual taking of radiographs. 
This includes instruction in the following: 

Darkroom procedure 
Construction of darkroom 
Chemistrj* of processing 
Handling of x-ray film 
Administration 

Care of supplies, records, reports, etc. 
Organization of x-ray departments in military 
hospitals 

Intensifying screens 
Purpose 
Construction 
Care 

Seconder}'- radiation 
Scattered 
Characteristics 
Corpuscular 
Stray 

Cones, cylinders, diaphragms 
Purpose 
Construction 
Use 

Potter-Bucky diaphragm and stationer}'- grids 
Purpose 
Construction 
Use 

Precautions in x-ray work 
Dangers of electrical shock 
Dangers of x-ray exposure 
Calibration of x-ray apparatus 
Practical work 

United States Army field x-ray unit 
Construction 
Wiring diagrams 
Operation 

Assembling and disassembling unit 
X-ray tubes 
Tube rating charts 
Prime factors of radiography 
Detail 
Density 
Distortion 
Contrast 

Methods of compensating for changes in the prune 
factors 
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Models of tlie different radiographic 
accessories discussed are a^'ailable for the 
students to examine, and many schematic 
models have been constructed by Amrious 
members of tlie department to demon- 
strate or to emphasize certain points. 

In addition to tlie work within the 
radiographic buildings, the men are started 
on field work and field problems such as 
they might encounter in actual combat. 
This includes instruction in assembling, 
operating, and disassembling the pieces 
of field equipment that have been speci- 
fically developed for this type of work, 
such as tlie field x-ray unit, the motor 
generator, the portable darkroom equip- 
ment, etc. 

The Avork of the third month is in many 
respects similar to tliat of the second 
month except tliat it is more adAmnced. 
The 168 hours of instruction are divided in 
the folloAAdng manner; 72 hours are 
allotted to radiography, 24 hours to film 
criticism, 36 hours to radiographic anat- 
omy and physiology, and 36 hours to 
laboratory. 

The three hours a day devoted to radi- 
ography constitute a continuation of the 
radiographic Avork of the second month. 
During this month the students are in- 
structed in the radiography of the heaAder 
parts of the body, as the skull, the spine, 
the chest, etc. The work of the second- 
month students is all performed on the field 
unit, which has an output of 30 ma., 
whereas the radiography of the third 
month is, for the most part, accomplished 
on stationary units with an output of 100 
or 200 ma. In all, each student is re- 
quired to have a minimum of 50 radio- 
graphs completed and passed during his 
second and third months of work. 
Instruction is given, however, in additional 
positions which the student may work on 
in his spare time. 

The film criticisms of the third month 
are conducted precisely as those of the 
second month. 

The anatomy lectures of the third 
month embrace a discussion, not only of 
the anatomy of the various systems of the 


body, but of their physiology as well. 
These lectures are presented in such a nmy 
that the radiographic importance of the 
organ or organs being studied is em- 
phasized. Thus, lectures on the biliary 
system are approached from the stand- 
point of a cholecystogram, those on . the 
gastro-intestinal tract from the standpoint 
of a gastro-intestinal series and a barium 
enema, etc. These lectures, like those of 
the second month, are all supplemented by 
lantern slides, models of the organs being 
studied, etc. 

The laboratory work of this month in- 
cludes instruction in the following subjects : 
fluoroscopy, photofluorography, stereos- 
copy, laminagraphy, kymography, and 
foreign body localization. During this 
period, the use of the field equipment is 
enlarged upon and the student is given 
the opportunity to take a number of radio- 
graphs under field conditions. On . fre- 
quent occasions this work is carried on in 
conjunction with the work of the medical 
and surgical sections of the school, and 
thus the student is provided with the 
opportunity of taking radiographs of sim- 
ulated battle casualties — ^men whose ex- 
tremities may be supported in splints or 
who may have various other types of 
dressings applied to the part to be exam- 
ined. Frequent trips to the x-ray clinic 
of the Fitzsimons General Hospital famil- 
iarize the student with the operation of a 
large x-ray clinic and serve as a review 
for much of the material covered in the 
didactic lectures. 

This last month includes a brief in- 
troduction to the field of x-ray therapy, 
although the scope of this instruction is 
limited, since most of the students will 
have no contact with x-ray therapy except 
perhaps that administered by the field 
unit. Lectures are also given on the ethics 
of x-ray technicians, and the students are 
constantly admonished as to the dangers 
of interpreting x-ray films when serving 
in the capacity of technicians. 

Technical manual 8-240, “Roentgeno- 
graphic Technicians,” is used as the official, 
basic textbook. Other text and teaching 



3SS 


W. W. McCaw 


April 1944 


aids employed in carrying on the above in- 
struction have, for the most part, been de- 
veloped by persons working in the x-ray 
section. The student is, however, en- 
couraged to indulge in collateral reading, 
and a librar}^ containing many of the 
standard texts on physics and radiography, 
is available for this purpose at any time. 
All phases of the instruction are punc- 
tuated b}- frequent examinations, both 
written and practical, and those students 
who do not appear to be grasping the 
material as well as would be hoped are 
given additional tutoring. 

At the present time, the greatest short- 
coming of the entire course, as I see it, 
is the failure to be able to proAude more 
practical hospital experience. I do not 
feel, however, that this constitutes such a 
serious objection, since, upon graduating, 
these men are assigned to hospital clinics 
in which there is generally a wealth of 
clinical experience. Furthermore, plans 
have already been developed extending the 
period of instruction to foiu months, in 
which case the students avUI be given the 
opportunity for actual work in the Fitz- 
simons Hospital x-ray clinic along with the 
regular technicians. 

The reports which I have received 
from radiologists in army hospitals who 
have had the opportunity of observing 
the quality of the x-ray technicians trained 
under such a system as outlined have been 
most gratifying. I have been particularly 
impressed with the manner in which our 
graduates have been able to adapt them- 
selves to the routine of the many varied 
radiographic departments to which they 


have been assigned, and the way in which 
they have been able to adjust themselves 
to the idiosyncrasies and -wishes of the 
radiologists in charge of these various 
departments. Not only have these men 
proved to be superior technicians, but 
in many instances they have been of value 
in ser\dcing and maintaining the equip- 
ment in their clinics. 

My experience in training x-ray tech- 
nicians in accord with the method out- 
lined has comdnced me of the desirability 
of instituting some similar method of 
education for cmlian student technicians. 
In this respect, I would like to suggest 
to the profession the possibility of endors- 
ing or even establishing similar schools 
in civilian practice. It is my opinion 
that a well rounded course in the funda- 
mentals of radiography should precede the 
hospital work of a student x-ray technician 
just as a coiuse in medical school precedes 
the hospital work of a hospital intern. 
Such a practice would accomplish several 
very desirable results : 

1. The training program for x-ray tech- 
nicians would be more or less stand- 
ardized throughout the country. 

2. This training would be of benefit 
to physicians beginning their study 
in radiology. 

3. The expensive errors occasionally 
committed by the neoph)d;e tech- 
nician would be less likely to occiu. 

4. The radiologist would be provided 
with a technician who would be of 
practical value from the very begin- 
ning of his or her hospital work. 
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Congenital Absence of a Lung 
Diagnosed before Deaths 

I. R. DEWEESE, M.D., and JOHN C. HOWARD, Jr., M.D. 
Kansas City, Mo. 

Congenital absence of a lung is looked 
upon as a rare occurrence. To substantiate 
tliis claim, a review of the literature reveals 


the 34 cases recorded up to that time, with 
references to the original reports. The ac- 
companying table brings their review to 
date. The feeling persists, however, that 
aplasia of the lung occurs much more fre- 
quently tlian is generally suspected and the 
possibility of such an occurrence should be 
considered in differential diagnosis of dis- 


Cases of Congenital Absence of Lung Recorded from 1937 to Date 
(Cases up to 1937 (1-34) tabulated by Hurwitz and Stephens) 


Author 


35. Hurwitz, S., and Stephens, 
H. B. (Am. J. M.Sc. 193: 
81, 1737) 


36. Elward, J. F. (Radiology 
27: 667, 1936) 


37. Van Loon, E. L., and Dia- 

mond, Sydney (Am. J. 
Dis. Child. 62: 584,1941) 

38. Madigan, D. G. (Tubercle 

22: 144,1941) 

39-41. Castellanos, A., and 
Pereiras, R. (Bol Soc. 
cubana de pediat. 14: 
268, 1942) 


42. Gartside, V. O. B., (Brit. 

J. Radiol. 16: 69, 1943) 

43. Olcott, C. T., and Dooley, 

S. M. (Am. J. Dis. Child. 
6: 776, 1943) 


Sex and Age 

Absent Lung 

Female 

Left 

7 weeks 



Male 

Left 

43 years 



Female 

3^/2 years 

Right 

Female 

23 years 

Left 

Female 

10 years 

Left 

Female 

10 years 

Right 

Infant 

1 day 

Left 

Male 

7 years 

Left 

Female 

2 months 

Right 


Autopsy Findings 

The rudiment of tissue that represented 
the left lung was attached to the end 
of a short narrow bronchus and 
weighed 2.5 gm. A vein from it 
entered the right vena azygos. Fetal 
lung tissue h 5 T)ertrophied ; one-lobed 
right lung 

Right lung hypertrophied. A rudi- 
mentary left lung 3 X IV 2 inches, 
hbrotic and adherent to the posterior 
chest wall. Bronchi incarcerated in 
a mass of adhesions. Marked dimi- 
nution of left pulmonary artery 

Child alive at time of report 


Right lung extending across mid-line 
with compensatory hypertrophy. 

Child presumably alive at time of re- 
port 

Child presumably alive at time of re- 
port 

Ovoid mass 2X3 cm. on left side. 

Child alive at time of report 

Enlarged left lung. Trachea formed 
an almost direct line with the left 
bronchus. Barely recognizable 
pocket, not over 4 mm. in any di- 
mension, at the normal site of 
branching of the right main bron- 
chus. No tissue of any sort at- 
tached to the external aspect of the 
bronchus at this point 


only 38 authenticated cases since Haber- 
lein (2) reported the first example in 1787. 
The rarity of this condition is further 
borne out by the fact that only 3 of the re- 
corded cases were diagnosed before death 
and in a number of instances aplasia of the 
lung was not suspected but was found at 
routine autopsy following death from 
trauma. Hurwitz and Stephens (5), re- 
porting a case in 1937, tabulated details of 

' Accepted for publication in August 1943. 


eases of the chest, particularly in what ap- 
pears to be a persistent atelectasis. 

One normally functioning lung is com- 
patible with and sufficient for life and all 
ordinary needs, provided the lung remains 
healthy. The decrease in respiratory re- 
serve is often offset by an increase in pul- 
monary tissue in the opposite lung, and 
instances have been reported where six 
lobes have been present. Compatibility 
of a single lung with life is further borne 
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Fig. 1. Agenesis of right lung with wide shift of heart 
and mediastinum into the right thoracic cavity. 


out by the fact that 11 of the cases 
reported were in patients twenty years of 
age or older. Herrero (4) reported a case 
in a man of sixty-five. Van Loon and Dia- 
mond’s (7) patient was a child three and 
one-half years old who at the present time 
is still alive. 

Schneider (6) recognizes three main 
types of pulmonary agenesis. The first 
ty'pe is a true aplasia with no trace of lung, 
bronchus, or vascular supply on the af- 
fected side. The second type is charac- 
terized by a small out-pouching from the 
trachea, with rudimentaiy bronchus. In 
the third type the bronchus is fuUy formed 
but ends in a fleshy mass of areolar tissue 
of varying amount. 

The different types of pulmonary agenesis 
may be explained on an embryological 
basis. The lungs arise at the end of the 
fifth week as two bronchial buds which 
evaginate from the primordial trachea. 
These buds branch, forming the future 
bronchial tree. Failme of the lung to de- 


velop may be due to an abnormality of the 
anlage of the lung or interference with its 
development or to regressive changes oc- 
curring at any time during the develop- 
ment of an anlage that had a normal 
begiiming. 

The left lung seems to be absent more 
frequently than the right lung. The inci- 
dence of the condition is about the same in 
either sex. 

The following case is the second of con- 
genital absence of a lung, seen in this hospi- 
tal in the last six years (1). Both were 
diagnosed before death. 

CASE HISTORY 

J. M., male, aged six months, was admitted to 
Children’s Mercy Hospital, Kansas City, Mo., Nov. 
22, 1942, with a history of a cold, with cough and 
some cyanosis, of eight days’ duration. The family 
historj’^ was irrelevant and the developmental his- 
tory normal. The past history was negative except 
for a few transient spells of cyanosis. 

The child appeared poorly nourished and some- 
what cyanotic about the lips and fingers, breathing 
with some difficulty. Examination of the ears and 
nose was negative. The pharynx was injected; 
The chest was symmetrical, with some retraction at 
the suprasternal notch ; coarse rdles were heard over 
the entire chest, and there was dullness to percus- 
sion over the right upper lobe with suppressed 
breathing over the same area. The heart was regu- 
lar, with no murmurs. There were no abdominal 
masses. There were no significant findings referable 
to the skin or genitals. The temperature was 102.4® 
by rectum; respirations 40. 

Admission Diagnosis: Acute bronchitis, pharyn- 
gitis, and atelectasis of the right upper lobe. 

Sulfathiazole was administered and the child was 
placed in a croup tent. 

A roentgenogram of the chest showed a dense 
homogeneous opacity over the entire right lung field, 
with a wide displacement of the mediastinal struc- 
tures and the cardiac shadow toward the right, the 
latter lying completely on the right side of the 
vertebral column. There were complete loss of 
shado%v of the right diaphragm, retraction of the 
right lung field, a definite narrowing of the inter- 
spaces. There was an over-aeration of the entire 
left limg, with the lung extending across the right 
side of the chest. 

A bronchoscopic examination was performed on 
Nov. 24, A 4-mm. Jackson bronchoscope was passed 
with little difficulty. The epiglottis w'as cuwd and 
normal. The vocal cords were slightly injected. 
The trachea deviated to the right and appeared con- 
tinuous with the left main bronchus. No opening 
of the right main stem bronchus could be found. 
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The mucosa of trachea and left main stem bronchus 
was injected, and a small amount of thick tenacious 
seaetion ivas removed. It rvas believed that a con- 
genital condition was present rather than an ac- 
quired one. 

The child’s condition remained unchanged and a 
second chest plate was ordered. 

Ile-e.\amination after an interval of twenty-four 
hours revealed no change in the appearance of the 
thoracic structures. The heart and mediastinum 
were well over in the right thoracic cavity and there 
washypen'entilation of the left lung. Obviouslyno 
air was entering any portion of the right lung. The 
findings were considered not inconsistent with a true 
agenesia of the right lung. 

The child’s condition became much worse and 
death occurred Nov. 25. 

Autopsy was performed by Dr. Nathaniel Soder- 
berg. The usual Y-shaped incision was made from 
mid-manubrium to the spnphysis pubis and the ends 
curried laterally beneath the clavicles. Examination 
of the chest showed an absence or autotysis of the 
lung on the right side. Further examination showed 
no lung at all on that side. There was a shifting of 
the mediastinum toward tlic right. The left lung 
was present and showed a patchy confluent bronchial 
pneumonia-like lesion. There appeared to be no 
bronchus whatever on the right side. The heart was 
somewhat dilated. The epicardium, endocardium, 
myocardium, valve rings, and coronary arteries 
were grossl}' negative. The rest of the autopsy 
findings were unimportant. 

DISCUSSION 

The increased use of routine chest plates 
in the armed services, among war workers, 
and particularly among school children, 
will undoubtedly bring to light more cases 
of congenital absence of a lung. Agenesis 
of the lung is a definite clinical entity. Its 
early recognition will give the patient a 
much better chance for life. Diagnosis 
may be made on the basis of x-ray examina- 
tion, lipiodol injection, and bronchoscopy. 

1010 Rialto Building 
Kansas City, Mo. 
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Hereditary Cleidocranial Dysostosis' 

MAJOR D. D. SALMON, M.C., A.U.S, 

Cleidocranial dysostosis (cleidocranial 
dysosteogenesis, congenital cleidal dysos- 
tosis) is a relatively rare congenital defect 
of the skeleton characterized clinically by 
complete or incomplete aplasia of one or 
both clavicles, delayed ossification of the 
fontanelles wdth defective closure of the 
sutures, and hereditary transmission. 

Among the clinical findings by which, 
this condition may be recognized, ab- 
normal mobility of the shoulders is prob- 
ably the most striking. In severe cases, 
the shoulders may be made to meet in 
front. Another finding readily observ^ed 
is the presence of a median furrow in the 
frontal bone, with prominent bosses. A 
history of either of these defects in other 
members of the family is suggestive of the 
diagnosis. The roentgenogram offers the 
final diagnostic criterion. 

The head is large and of peculiar con- 
tour, with evidence of delayed and in- 
complete ossification of the bones. As a 
rule, the frontal and parietal eminences 
are particularly prominent, with consider- 
able disproportion between the bones of 
the calvarium and those of the face. The 
development of the teeth is usually delayed, 
and tardy eruption of the deciduous set is 
observed. Late loss of the deciduous teeth 
with incomplete and deficient replacement 
by the permanent teeth is rather commonly 
reported. Faulty implantation, defective 
enamel coating, deficiency of development 
of the root portions, impactions, and super- 
numerary tooth buds, suggesting that the 
dystrophy is preosseous and predentinal, 
have been described by several writers. 

The disease is usually diagnosed during 
roentgenographic examination for some 
other reason, such as trauma or suspected 
functional abnormality of the shoulder 
joints. Several cases in which defective 
implantation of the teeth first drew atten- 
tion to the condition have been recorded. 
Patients are about equally divided between 
the two sexes. 

* Accepted for publication in August 1943. 
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Fig. 1. Photograph of patient showing abnormal 
mobility of shoulders. 

The exact etiology of cleidocranial dys- 
trophy is unknown. That it is preosseous 
and preden tinal in origin, as suggested 
above, has been emphasized by Anspach 
and Huepel. Among the etiological fac- 
tors which have been considered are the 
occurrence of amniotic bands with hyper- 
tension of the amniotic fluid, abnormalities 
of the germ plasm, injury to the embryo, 
arrested development, and absence of cer- 
tain chemical constituents necessary for 
the calcification of the membranous bones. 
Of these, the idea of germ plasm abnormal- 
ities appears to be the most tenable. 

ROENTGENOGRAPHIC FINDINGS 

The physical findings previously enu- 
merated are easily confirmed by x-ray, 
while additional bone defects may be 
detected only by roentgenographic exam- 
ination. The nasal sinuses maj'- be in- 
completely developed or absent. The 
orbital rims may be incomplete, and there 
may be an associated hypertelorism. The 
squamous portion of the temporal bone is 
rudimenta^^^ and the zygomatic arch is 
incomplete. Lack of pneumatization of 


the mastoids may be observed, and per- 
sistent mastoid fontanelles may be seen. 
Prognathism is frequently more real than 
relative, with associated brachycephaly. 
Absence or underdevelopment of the nasal 
and lacrimal bones, with a depressed or 
flat nasal bridge and a narrow, highly 
arched palate, is often present. 



Fig. 2. Lateral view of skull showing slight dis- 
proportion between the calvarium and face. The 
maxilla is underdeveloped and the mandible is slightly 
suggestive of prognathism. There are marked dental 
irregularities. The osseous defect in the frontal bone 
is clearly demonstrated. The squamous and mastoid 
processes of the temporal bone appear rudimentary and 
there is no evidence of pneumatization. The sella 
turcica appears normal. The lambdoidal suture is 
unfused and numerous wormian bones are seen in it. 
The atlas appears to be fused to the axis. 

The incomplete ossification of membra- 
nous bones is observed again in the forma- 
tion of wormian bones adjacent to the 
lambdoidal suture. Spina bifida is seen, 
sometimes with an associated fusion of 
the vertebral bodies. The pelvis may be 
deficient, with absence of ossification at 
the symphysis pubis, blunting of the heads 
and shortening of the necks of tlie femurs. 
Malformation of the joints and phalanges 
of the fingers has been recorded. 

CASE REPORT 

L. O. P., a soldier of French-Irish descent, 21 
years old, had suffered all Iris life from severe 
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headaclies after exposure to sunlight and since being 
hi the Army had experienced extreme fatigue and a 
feeling of weight in the neck and shoulders after 
calisthenics. When encouraged to describe his 
complaints, he demonstrated prominent frontal 
bosses and a “soft spot" in the mid-line of the frontal 
and parietal bones. Also, he displayed ability 
to appro.ximate his shoulders anteriorly', explaining 
that he had no collar bone. 

The medical history revealed a normal birth and 



Fig. 3. Postero-anterior nose-chin view showing 
mid-line defect in the frontal bone. The maxilla is 
underdeveloped, with vaguely defined rudimentary 
maxillary sinuses. Note failure of development of 
frontal sinuses and poorly developed zygomatic arches. 

normal childhood, except for late eruption of the 
deciduous teeth, which were not otherwise extraor- 
dinary. When these were lost, late in adolescence, 
some were never replaced by permanent teeth. Fol- 
lowing a bicycle accident in 1940, several roentgeno- 
grams had been made at the Shreveport Charity 
Hospital, Shreveport, La., and there the patient 
was told about his condition. His father, living 
and well at the age of 52, was said to have a median 
furrow in the frontal bone and prominent bosses 
but no “soft spot" in his head. He could easily 
approximate his shoulders anteriorly. The pa- 
tient’s mother died when he was rather young, but 
he had been told that she had none of the bony de- 
fects described by him as occurring in other mem- 
bers of his family. One sister, 14 years of age, was 
said to have very sloping shoulders, which she could 
bring together in front. She did not have a furrow 
o the frontal bone, prominent frontal bosses, or a 



Fig. 4. Postero-anterior nose-forehead view showing 
bony defect of unossified cartilage corresponding to 
median frontal furrow, unfused lambdoidal sutures, and 
absence of frontal sinuses. Teeth are in position of 
occlusion. 


"soft spot" like her brother. No roentgen studies 
of the father and sister had been made. , 

The patient was of short, stocky stature, with 
excellent muscular development, and was intelligent 
and co-operative. His head appeared large, the 
calvarium seeming out of proportion to the face. 
A noticeable median depression extended from the 
hairline to the root of the nose. The frontal bosses 
were prominent, and there was a suggestion of 
prognathism. Only eleven teeth were present, six 
of which were situated anteriorly. All the teeth 
were carious in varying degrees. The shoulders 
were sloping and abnormally mobile, so that the 
patient could easily approximate them anteriorly 
(Fig. 1). 

The laboratory findings were not significant. The 
blood and urine were normal. The Kahn reaction 
was negative. 

Roentgenographically a slight disproportion be- 
tween the bones of the calvarium and face was 
demonstrable. The latter appeared underdeveloped , 
as evidenced by small nasal and lacrimal bones. 
A lateral view of the skull (Fig. 2) showed a small, 
underdeveloped maxilla, with supernumerary 
teeth, misplaced teeth, conically formed teeth, and 
numerous impactions. The maxillary sinuses were 
small and vaguely defined, suggesting underdevelop- 
ment. The mandible appeared normal, with a 
slight suggestion of prognathism. The same dental 
irregularities were seen as in the maxilla. There 
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logical strength of the bone. The onset of 
symptoms is usually gradual but may be 
abrupt. In the metatarsal area there is 
gradually increasing discomfort when the 
body weight is placed on the foot, which 
may increase to the point of complete dis- 
ability. Swelling and edema, especially 
on the dorsum of the foot, are frequently 
associated. Treatment is by immobiliza- 
tion and relief of weight-bearing, with 
gradual return to full activity. 

Fatigue fractures do not appear to have 
been reported in the tibia until 1938, but 
since that time a number of such cases 
have been published. Krause (3) re- 
ported four examples in soldiers. The 
most common site appears to be at the 
junction of the middle and upper thirds of 
the tibia. The fracture is usually incom- 
plete, but may progress to a complete 
fracture following a relatively slight in- 
jury. There is no soft tissue swelling and 
no osteoporosis. Most of the callus is seen 
posteriorly and medially, indicating that 
bone proliferation tends to follow the line 
of greatest stress. 

Hartley (1) calls attention to the fact 
that lateral roentgenograms of the tibia 
indicate that the maximum transmission 
of weight is posterior to the long axis of 
the tibia, as the bony architecture shows 
stress lines to be accentuated in the 
triangular area behind the mid-point of 
the internal condyle. These lines meet 
at the cortex, about 3 inches below the 
condyle, very near the point of origin of 
these fractures. This is taken as addi- 
tional evidence that the fractures are due 
to bony fatigue or exhaustion. 

A case of “fatigue” fracture of the femur 
has been reported by Peterson (4). This 
was in a 17-year-old boy, who experienced 
sudden pain during exercise after a lengthy 
period of inactivity. A roentgenogram 
disclosed a slight crack in the femoral cor- 
tex. Later a diagnosis of bone tumor was 
made, but progressive callus formation 
finally clinched the diagnosis of fracture. 

Jones (5), in a recent report, describes 
“march” fractures of the inferior pubic 
ramus occurring in tiiree soldiers. They 


complained of gradually developing pain 
along the adductor aspect of the thigh 
following exercise, with no history of 
trauma. All made satisfactory recoveries 
following simple bed rest. 

A case of “exhaustion” fracture of the 
spine is reported by Hartley (1), who be- 
lieves that excessive overloading was the 
contributing factor. It occurred in a boy 
17 years of age who was carrying sacks of 
coal weighing 100 pounds on his back. 
The pain came on suddenly and was acute 
in nature. Roentgenograms showed com- 
pression of the 5th dorsal vertebra. This 
narrowing of the vertebra increased during 
a one-week interval when there was no at- 
tempt at extension of the spine. 

The frequent reports of fatigue fractures 
during the past five years emphasize the 
role which abnormal stresses play in their 
etiology. Most of the cases have oc- 
curred in recruits in the military service, 
who were subjected to unaccustomed phys- 
ical tasks. It should be noted that 
nearly all of the patients are young per- 
sons. Differentiation of these fractures 
from sarcoma, which has been seriously 
considered in several of the reported cases, 
is especially important. Callus formation 
is a prominent feature and is often out of 
all proportion to the extent of the frac- 
ture. Radiologists must be on their guard 
to recognize the condition, especially in 
view of the compensation angle. Finally, 
a standardized name should be adopted. 
“Fatigue” fracture, as advocated by Hart- 
ley, would seem to be acceptable from both 
an etiologic and descriptive point of view. 
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Joint Meeting 

The Radiological Society of North America 

and 

The American Roentgen Ray Society 

The Palmer House, Chicago, 111. 

September 24 to 29, 1944 


In tlie jMarch issue of Radiology there 
appeared a preliminary announcement of a 
joint meeting of the American Roentgen 
Ray Society and the Radiological Society 
of North America to be held in Chicago, 
Sept. 24 to 29, 1944. 

The expressed opinion of those who have 
been contacted indicates that this meeting 
■\vill be extremely welcome to all radiolo- 
gists in the United States and Canada. 
It will afford a much-needed opportunity 
for the exchange of views and ideas, as 
well as constituting a valuable source of 
information and instruction. 

Joint committees have been appointed 
and it will be their responsibility to arrange 
for the Commercial and Scientific Ex- 
hibits, Refresher Courses, and the Scien- 
tific Program. May we suggest that mem- 
bers of both societies make an immediate 
survey of their material and put forth a 
consistent effort to contribute either to the 
program or exhibits. 

The Coordinating Committee, consisting 
of Dr. Lyell C. Kinney (1831 Fourth Ave., 
San Diego 1, Calif.), Dr. Edward L. Jen- 
kinson (St. Luke’s Hospital, Chicago, 111.), 
and Dr. Eldwin R. Witwer (Harper Hos- 
pital, Detroit 1, Mich.), will be delighted 
to be of any possible assistance in arrange- 
ments. Titles and abstracts of papers 
should be submitted to Doctor Kinney or 
Doctor Witwer before July 1, 1944. 


Dr. Lawrence Reynolds (10 Peterboro, 
Detroit 1, Mich.) is Chairman of the 
Commercial Exhibits Committee. Pros- 
pective exhibitors should communicate 
with Doctor Reynolds for space at an early 
date. 

The Scientific Exhibits Committee, of 
which Dr. Clarence Hufford (421 Michigan 
St., Toledo, Ohio) is Chairman, will be in a 
position to send out application blanks for 
space in the near future. Those who are 
planning to present exhibits will find it 
advantageous to prepare films, charts, 
graphs, and specimens at the earliest 
possible time. 

Dr. Warren Furey (6844 Oglesby Ave- 
nue, S. Chicago Station, 111.) heads the 
committee in charge of the Refresher 
Courses, which will start Sunday, Sept. 24. 
The combined talent available in the two 
societies makes it certain that these will be 
of outstanding character. Doctor Furey 
should be contacted immediately, so that 
he may make the most advantageous 
arrangement of available material in ar- 
ranging these courses. 

We are certain that members of both 
the Radiological Society of North America 
and the American Roentgen Ray Society 
appreciate the importance of this meeting. 
Their officers and committees solicit their 
support in making it one of the outstand- 
ing radiological meetings of all time. 

Eldwin R. Witwer, President 

Radiological Society of North America 
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ANNOUNCEMENTS AND BOOK REVIEWS 


INTER-AMERICAN 
COLLEGE OF RADIOLOGY 

At the First Inter-American Radiological Con- 
gress held in Buenos Aires in October, action was 
taken authorizing the formation of an Inter-Ameri- 
can College of Radiolog}^ with headquarters in 
Buenos Aires, and the following committee was ap- 
pointed to organize tlie body: Dr. Merlo Gdmez, 
Dr. Jos4 Saralegui, Dr. Pedro Farinas (Cuba), Dr. 
Mata Alartinez (Ecuador), and Prof. Carlos Butler 
(Montevideo). 

The next Inter-American Congress was set for 
1945, inasmuch as that year marks the fiftieth an- 
niversar}' of Roentgen’s discovery, and Habana, 
Cuba, was chosen as the probable meeting place. 

CANCER TEACHING DAY 
Schenectad}', N. Y. 

A Cancer Teaching Day will be observed April 20, 
1944, at Schenectady, N. Y., with a program, pre- 
sented under the auspices of the Medical Society 
of the County of Schenectady, the Medical Society 
of the State of New York, and the New York State 
Department of Health, Division of Cancer Control. 

The speakers at the afternoon meeting, to be held 
at 3 o’clock at the Ellis Hospital, will be Wm. H. 
Woglom, M.D., Associate Professor of Cancer Re- 
search, Columbia University, and Arthur Purdy 
Stout, M.D., Associate Professor of Surgery, Colum- 
bia University. Dinner will be served at 6:30 p.m. 
at the Mohawk Golf Club, followed by the evening 
session. The speakers at this meeting will be 
Fordyce B. St. John, M.D,, Professor of Clinical 
Surgeiy, Columbia University', and Hayes E. Mar- 
tin, M.D. Asst. Professor of Clinical Surgery, Cor- 
nell University Medical College. 

Dr. Ellis Kellert, Ellis Hospital Laboratory, 
Schenectady 8, N. Y. is chairman of the committee 
on arrangements. 

In Memoriam 

CHARLES FREDERICK BAKER, M.D. 
1870-1944 

Dr. Charles F. Baker, who died on March 6, 1944, 
was bom in Newark, N. J. Following his gradua- 
tion from the College of Physicians and Surgeons of 
Columbia University (1902), he ser%'ed his intern- 
ship at the Newark City Hospital and continued 
tlie practice of his profession in the city of his 
birth. He maintained his own x-ray laboratory for 
niany years and played an important role in the ad- 
vancement of his specialty in New Jersey. He was 
director of the Department of Roentgenology at the 


Babies Hospital-Coit Memorial, St. Barnabas Hos- 
pital, the Eye and Ear Infirmary, and the Presby- 
terian Hospital, all of Newark, and of the Orange 
Memorial Hospital, Orange, N. J. ; and consulting 
roentgenologist at the East Orange General Hos- 
pital, East Orange, N. J. 

Doctor Baker was a diplomate of the American 
Board of Radiology, a member of the Radiological 
Society of North America, and a member and former 
president of the Radiological Society of New Jersey. 

KURT FRIEDRICH BEHNE, M.D. 
1885-1944 

Dr. Kind F. Behne, of Los Angeles, a member of 
the Radiological Society since 1928, died on Jan. 15, 
1944. Doctor Behne came to America from Ger- 
many, where he received his medical training. He 
was licensed to practise medicine in California in 
1924. 

ARCHIE DUNCAN IRVINE, M.D. 

1903-1944 

Word has been received of the death on Feb. 12, 
1944, of Dr,' A. D. Irvine of Edmonton, Alberta. 
Doctor Irvine was graduated in medicine from the 
University of Toronto in 1931. He was radiologist 
to the Edmonton General and Misericordia Hos- 
pitals in Edmonton and Honorary Demonstrator in 
Radiology at Alberta University. He was a diplo- 
mate of the American Board of Radiology and a 
member of the American College of Radiology, the 
Radiological Society of North America, and the 
Canadian Association of Radiologists. 

HENRY P. ENGELN 
1870-1944 

The following resolution of the Cleveland Radio- 
logical Society was ordered at the February meeting, 
1944. 

"Whereas: Death has removed from our So- 
ciety hir. Henry P. Engeln, the following brief out- 
line is submitted for incorporation in the records. 

“He was bom in Paris, France, in 1870 and died at 
St. Luke’s Hospital, Cleveland, Ohio, on February’ 7, 
1944. He came to the United States with his par- 
ents, when -about 15 years of age; they settled in 
Chicago, III. There he grew into manhood and 
was in business with his brother, until he came to 
Cleveland, about the year 1900. Here he engage 
in the manufacturing of revolving plate static 
machines. This first brought him in touch wit i 
the x-ray field. He cooperated with Dr. George 
Iddings, in establishing the first x-ray laboratory m 
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Cleveland, which was located in the Caxton Build- 
ing on Huron Road. He continued in this field the 
rest of his business life. He was associated with 
several leading x-ray organizations and for many 
years headed his own, the H. P. Engcln Co. He was 
always interested in evcr 3 dhing pertaining to this 
branch of medicine. He regularly attended both 
national and international meetings, w'as known to 
hundreds of radiologists and probably knew per- 
sonally more pioneer radiologists than any other 
member. Even after retiring from active work a 
few years ago, he visited and enjoyed being with his 
old x-ra)" friends. 

"As a Society we wish to extend to his family our 
s}'mpathy at his passing and assure them we hold 
fondlj' the memor)' of this friendlj' friend. 

"Therefore: Be it ordered that a copy of this 
Resolution be sent to the family, the American 
Journal of Roentgenology and Radiology." 


Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

The Radiology of Bones and Joints. By 
James F. Brailsford, M,D., Ph.D., F.R.C.P., 
F.I.C.S., Hunterian Professor, Royal College of 
Surgeons, England, 1934-35, 1943-44; First 
President of the British Association of Radiolo- 
gists; Radiological Demonstrator in Living 
Anatomy, the University of Birmingham ; Hono- 
raiy' Radiologist to the Queen Elizabeth Hospital, 
Birmingham; Honorary Radiologist to the Royal 
Cripples’ Hospital, and the Warwickshire Ortho- 
paedic Hospital; Radiologist to St. Chad’s Hos- 
pital, the City of Birmingham Infant Welfare 
Centres and the Military Hospital, Hollymoor, 
Birmingham; Consulting Radiologist to the 
City of Birmingham Hospitals, the Robert 
Jones and Agnes Hunt Orthopaedic Hospital, the 
Birmingham Accident Hospital and Rehabilita- 
tion Centre, the Birmingham Mental Hospital; 
Late Radiologist, the Birmingham War Hospitals 
and Ministry of Pensions Hospitals. Third 
Edition. A volume of 440 pages with 404 illus- 
trations. Published by J. & A. Churchill, Ltd,, 
104 Gloucester Place, Portman Square, London, 
1944. Price 45 shillings. 


Physical Foundations of Radiology. By Otto 
Glasser, Ph.D,, Professor of Biophysics and 
Head of Department of Biophysics, Cleveland 
Clinic Foundation, Cleveland, Ohio; Edith H. 
Quijiby, Sc.D., Associate Professor of Radiology 
(Physics), College of Physicians and Surgeons, 
Columbia University, New York; Lauriston S. 
Taylor, Ph.D., Chief of X-Ray Section, Na- 
tional Bureau of Standards, Washington, D. C.; 
and J. L. Weatherwax, M.A., Philadelphia 
General Hospital and Graduate School of Medi- 
cine, University of Pennsylvania, Philadelphia. 
A volume of 426 pages, with 95 illustrations and 
numerous depth-dose tables. Published by Paul 
B. Hoeber, Inc., New York. Price S5.00. 

Medical Physics. Editor-in-Chief, Otto Glasser, 
Ph.D., Head of Department of Biophysics, Cleve- 
land Clinic Foundation; Professor of Biophysics, 
Frank E. Bunts Educational Institute; Consulting 
Biophysicist, University Hospitals of Cleveland, 
Cleveland, Ohio. Associate Editors: Anatomy: 
Normand L. Hoerr, M.D., Ph.D.; Bacteriology: 
Otto Rahn, Ph.D.; Biometrics: Charles P, 
Winsor, Ph.D.; Biophysics: Otto Glasser, Ph.D.; 
Dermatology: George W. Binkley, M.D.; Hema- 
tology: Eric Ponder, M.D., D.Sc.; Medicine: 
Russell L. Haden, M.D.; Neurology: W. James 
Gardner, M.D.; Nuclear Physics: Robley D. 
Evans, Ph.D. : Ophthalmology: Albert D. Ruede- 
mann, M.D.; Optics: W. B. Rayton, D.Sc.; 
Orthopedics: James A. Dickson, M.D.; Otolaryn- 
gology: Paul M. Moore, Jr., M.D.; Pathology: 
Harry Goldblatt, M.D., C.M.; Pediatrics: Nor- 
man C. Wetzel, M.D.; Photography: Leo C. 
Massopust; Physical Chemistry: Francis M. 
Whitacre, Ph.D; Physical Therapy: Walter J. 
Zeiter, M.D.; Physics (Instruments and Meth- 
ods): John G. Albright, Ph.D.; Physiology: 

Harold D. Green, M.D.; Radiology: Harry 
Hauser, M.D,; Surgery: Frederick R. Mautz, 
M.D.; Urology: Charles C. Higgins, M.D. 
A volume of 1,744 pages, with numerous illus- 
trations. Published by The Year Book Pub- 
lishers, Inc., Chicago. Price $18,00. 

Metabolism Manual, By Jessie K. Lex, R.T., 
M.T, (ASCP), President Illinois Society Clini- 
cal Laboratory Technicians 1942-43, Chief 
Medical Technologist, Chief X-Ray Technidan, 
the Diagnostic Clinic of George W. Parker, 
M.D., and George Mason Parker, M.D., Peoria, 
Illinois. A volume of 56 pages, with numerous 
charts. Published by The Waverly Press, Balti- 
more. Price $1.75. 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse, 
N. y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N. Michigan Ave., Chicago, 111. 

Section on Radiology, American Medical Association . — 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.U., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789. 450 Sutter St., San Fran- 
ci.sco. Meets monthly on third Thursday at 7:45 P.M., 
in Toland Hall. TTniversity of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Chib. — Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 

CONNECTICUT 

Connecticut Stale Medical Society, Section on Radiology. 
—Secretary, Ma.x Clirnan, M.D., 242 Trumbull St., 
Hartford. Meetings bimonthly, on second Thursday. 

FLORIDA 

Florida Radiological Society. — Acting Secretary, 
Walter A. Weed, M.D.,204 Exchange Building, Orlando. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furey, M.D., 6844 S. Oglesby Ave. Meets at the 
Palmer House, second Thursday of October, No- 
vember, January, February. March, and April. 


Ulinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology.— 
Secretary, Fay H. Squire. M.D., 1753 W. Congress St., 
Chicago. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section.— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St. 
Meetings are held the third Tuesday of each month. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-T reasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to Ma^ 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Bldg., Detroit. Meetings quarterly by announcement. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, John P. 
Medelman, M.D., 572 Lowry Medical Arts Bldg., ot. 
Paul. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. ^ 

The St. Louis Society of Radiologists. — Secretary, E. • 
Spinzig, M.D.. 2646 Potomac St. Meets on fourtn 
Wednesday of each month except June, July, Angus , 
and September, at a place designated by thf presiden . 

NEBRASKA 

Nebraska Radiological Society. — Secretary, F. L. Suu' 
onds. M.D., 1216 Medical Arts Bldg., Omaha. Meet- 
ings third Wednesday of each month at 6 p.M. m eitn 
Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New 
shire, Vermont. Massachusetts, and Rhode Islandh 
Secretary, Hugh F. Hare, M.D., Lahey Clinic. Boston. 
Alass. Meets monthly on third Friday at BoS 
Medical Library. 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
, Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gianfranccschi, M.D., CIO Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 

Central Ne-w York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society. — Secretary, S, C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 

NORTH CAROUNA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo, Meetings 
by announcement, 

OHIO 

Ohio Radiological Society. — Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Aleetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists) . — Secretary- T reasurer, Samuel 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phila- 
delphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho, 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frfere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April, 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. LataaS 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle, 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin Slate Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bldg., 
Edmonton, Alberta. 

La Sociele Canadienne-FranQaise d’Electrologie el de 
Radiologic Mbdicales. — General Secretary, Origdne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute. 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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THE HEAD AND NECK 

Mechanism of Phonation Demonstrated by Pla- 
nigraphy of the Larynx. Bruno L. Griesman. Arch. 
Otolarj'ng.38: 17-26, July 1943. 

Planigraphy has been found by the author to be of 
considerable value in the study of the physiology of the 
larynx during phonation. Planigrams demonstrating 
the four phases of sound production are reproduced. 
All of the planigrams were made at a depth of 2 cm. 
behind the Adam’s apple. They show a gross move- 
ment downward of the entire laryn.x during the pro- 
duction of the low octave sound and a reverse move- 
ment upward during the production of the higher notes. 
The author’s studies demonstrate that “the primary 
function of the larynx as a sphincter valve plays also an 
important role secondarily in the production of voice.’’ 

Before the development of planigraphy, it was 
difficult to get an idea of the lower aspect of the vibrat- 
ing vocal cords and the contours of the resonating tubes. 
The author believes that, in the e.xamination of patients 
with voice disorders, planigraphy will have the ad- 
vantage over lar 5 mgoscopy and photography of the 
larynx of showing how the resonating cavities act, and 
not the vocal cords alone. 

The paper is well illustrated. 

Sarcoma of the Tonsil. Impressions Made by 
Seven Cases. C. A. Whitcomb. Arch Otolar 3 'ng. 38: 
1-9, July 1943. 

The author made a study of 7 cases of sarcoma of the 
tonsil, which he presents briefly in tabular form, with 
his observations. This is not a common tumor and 
should not be confused with squamous-cel! carcinoma 
of the anterior faucial pillar, the most common malig- 
nant neoplasm in the region of the tonsil. The latter 
is a slowly growing tumor, which almost never metas- 
ta.sizes beyond the regional lymph nodes of the neck, 
and kills by pain and starvation. Sarcoma of the 
ton.sil grows rapidly, spreads quickly and widely, and 
kills by visceral metastasis. Since small cancers of the 
anterior pillar can be cured by surgical excision, it is 
especially important to differentiate between these two 
tj’pcs of tumor. 

Sarcoma of the tonsil has the same gross character- 
istics as sarcoma arising in other parts of the body. 
It appears as a bulky, rapidly enlarging, elastic mass, 
which displaces adjacent tissue. It cannot be dis- 
tinguished by physical examination from the other types 
of neoplasm of the tonsil, namely, squamous-ccll 
carcinoma, lymphoepithelioma, and transitional-cell 
carcinoma, but requires microscopic examination of an 
adequate biopsy specimen for its identification. Re- 
peated biopsies maj’ be necessary for a correct diagnosis. 
.All metastases should Ijc located by careful phj'sical 
and roentgen examinations. 

Tonsillar sarcoma and its regional metastases arc 
treated uith roentgen rays or radium, or with a com- 
bination of the two The primary tumor receives daily' 
doses of roentgen rays of moderately short effective 
wave length, in a fraction of the amount which reddens 
the skin. The radiation is delivered through an intra- 
oral cone and through the skin of the neck overlying the 
tonsil. The treatments are continued until a diph- 
theritic membrane covers the tonsil. I'or radium 


therapy, radon, confined in tiny lengths of capillary gold 
tubing with a wall 0.3 mm. thick, may be permanently 
placed at intervals 1 cm. apart in the tumor and the 
surrounding tonsil. Seeds may also be used to supple- 
ment a smaller dose of roentgen rays than that which 
causes blistering of the skin. The combined method 
of irradiation offers the advantages of the diffuse radia- 
tion effect of roentgen rays and the more intense local 
effect of radon seeds. 

Metastases in the lymph nodes of the neck are 
treated with daily fractional doses of roentgen rays, 
supplemented with gamma radiation if the masses 
persist. Roentgen radiation may be given for relief 
of symptoms produced by thoracic, abdominal, and 
skeletal metastases. 

The prognosis in sarcoma of the tonsil is poor, es- 
pecially if cervical metastases are present before treat- 
ment. In the author's series all of the patients died of 
distant metastases. 

THE CHEST 

Adequacy of the Photofluorographic Method of Chest 
Survey. M. W. Mason. Ohio State M. J. 39: 830- 
8.32, September 1943. 

The author has found both the 4 X 5-inch and the 
3o-mm. film photofluorographic methods of chest 
survey adequate from the standpoints of cost, speed, 
filing, and accuracy. On the basis of his experience 
in reading 2,000 4 X 5-inch films and over 250,000 
35-mm. films, he states a preference for the former, 
since the larger size involves less eye-strain and insures 
more accurate diagnosis. 

In two average months at the Great Lakes Naval 
Station, 41,616 men were examined with 35-mm. film; 
317 of these were re-examined by 14 X 17-inch films, 
and 112 finally referred to the hospital for further study'. 
The original diagnosis was changed in only 16 instances. 

A table presents the results of 270,060 e.vaminations 
with 35-mm. films. The number of abnormal find- 
ings was 24,108, of which 18,034 represented pulmonary' 
tuberculosis, active and inactive. The number of 
rejections for service on the basis of the .x-ray findings 
was 954 or 0.35 per cent. 

Lester M. J. Freedman, M.D. 

Interrelationship of Upper and Lower Respiratory 
Infections, Emphasizing the Routes of Infection. 
John G. McLaurin. Ann. Oto!., Rhin. & Lary'ug. 52. 
589-597, September 1943. 

The author believes that, with the e.vception of 
specific types of lung infection — tuberculosis, sy'philis 
of the lungs, pneumonia, and lung abscesses resulting 
from foreign bodies or from the aspiration of infected 
tissue or material at operation — 85 to 100 per cent 
of all cases of chronic tracheobronchitis, bronchitis, 
bilateral bronchiectasis, and peribronchitis arc directly 
dependent upon some type of chronic .sinus disease. 
Chronic sinus disease must consequently' be lookci 
upon as a constant menace to the lungs. 

The most probable routes by' which infection reacne.s 
the chest from the diseased sinuses are as follows: (1) 
direct aspiration of infectious material into the trachea 
and bronchial tree, so-called aspiration or droplet 
infection; (2) h’mpho-hematogenous extension; (■’) 
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hematogenous extension; (-1) direct contiiinity of 
tissue. U.snally a conibinalion of routc.s is involved. 

To demonstrate the role of asj)iration infection, the 
author twice injected the cthnioids and sphenoids with 
lipiodol, with a twenly-fonr-honr interval. A fdin of 
the chest innnediately after the first injection showed 
lipiodol in the bronchi, and twenty-four lioiirs later 
some of the material was still demonstrable in the 
smaller bronchioles. This experiment, conducted on 
patients up and ''about their bn.siness,” would indicate 
that the larjmx is not always effective in blocking the 
course of a foreign material. This being the case, it 
seems reasonable to assume that mucopurulent mate- 
rial, manufactured by the patient's own tissues, would 
even more readily fmd its way from the postnasal 
space into the bronchial tree. 

Experiments by others have demonstrated the 
lympho-hematogenous route of infection (Mullin and 
Rj'dcr: Laryngoscope 31: 138, lOSll, but experimental 
studies on hematogenous spreati do not seem to have 
been conducted. Infection by direct continuity is 
believed to be less common than by the other routes. 

Stephen N. Tager, M.D. 

Tuberculous Tracheobronchitis. David McCul- 
lough. Dis. of Chest 9: 448-454, Septembcr-Octobcr 
1943. 

The author quotes Alexander’s figure (J. Thoracic 
Surg. 11: 308, 1942) of 11 per cent as representative 
of the incidence of tuberculous tracheobronchitis in 
pulmonary tuberculosis. Acute lesions may be hyper- 
plastic, ulcerative, or both. The chronic lesion is a 
smooth fibrostenosis. Smaller bronchi leading from 
cavities arc almost uniformly involved, while the larger 
bronchi and trachea may be the site of disease varying 
from a slight area of mucosal redness to ulceration and 
fibrous stenosis. Following the healing of an ulcera- 
tive lesion which has partly destroyed the cartilage, 
a portion of the bronchus may be relatively flaccid, with 
the result that during the expiratory phase the bron- 
chial wall collapses, impeding the passage of air. The 
problem of tuberculous tracheobronchitis is thus one of 
mechanical obstruction and improper drainage of 
secretions distal to the site of the disease. The latter 
may be due to loss of ciliary action and impairment of 
bronchial peristalsis as well as to mechanical obstruc- 
tion. Obstructive emphysema, atelectasis, and bron- 
chiectasis may supervene. 

One of the chief symptoms of tuberculous tracheo- 
bronchitis is severe and ofteti paroxysmal cough: ex- 
pectoration maybe scanty and mucoid, later abundant 
and purulent, with persistent streaking. Wheezing, 
asthma-like attacks, intermittent fever, dyspnea and 
cyanosis may occur. 

The roentgen findings are usually indirect: atelec- 
tasis, check valve cavities ^vith fluid levels, localized 
emphysema, spontaneous closure of cavities, unex- 
plained spread of disease in the absence of cavitation. 
Mural involvement of a larger bronchus, encroaching 
upon the lumen, may be demonstrated by bronchog- 
raphy. A positive diagnosis can be made only by 
bronchoscopy, but a negative bronchoscopy does not 
exclude the possibility of disease in the smaller bronchi. 

Local treatment through the bronchoscope is some- 
times effective in the ulcero-hyperplastic type of lesion. 
Lobectomy, pneumonectomy, and thoracoplasty have 
been advocated in stenotic lesions. 

Henrv K. Taylor, M.D. 


Primary Atypical Pneumonia, Etiology Unknown. 
John H. Dingle et al. War Med. 3 : 223-248, Alarch 
1943. 

This paper, which is a report of clinical, epidemio- 
logic, and ctiologic studies of atypical pneumonia al 
Camp Claiborne by the Commission for the Investiga- 
tion of Atypical Pneumonia and Other Respiratory 
Diseases, is based on C9 cases observed by members of 
the Commission and 216 cases abstracted from hos- 
pital records. The results of these studies are in 
general agreement with the observations of other in- 
vestigators. The disease is characterized by gradual 
onset, moderately severe constitutional and respiratory 
symptoms, minimal physical signs in the lungs, and a 
febrile course of approximately one week’s duration. 
The infection occurs in epidemic and in endemic form. 
The causation has not been ascertained: on the basis 
of this investigation it seems most likely that a virus 
is responsible. 

The most characteristic feature of the syndrome, 
clinically, was the late development of physical signs 
in the lungs, in contrast to the comparatively extensive 
roentgen findings. The first change to be noted, early 
in the course of the illness, was an increase in the size 
of the hilar shadow, unilaterally or bilaterally. Peri- 
hilar infiltration became increasingly apparent in sub- 
sequent films, and the shadow then extended toward 
the periphery of the lung field in either a wedge or a 
fan shape, usually fading into the norma! parenchyma 
of the lung before reaching the periphery. Spread of 
the lesion often occurred within a lobe or to an adjoin- 
ing lobe, but rarely was an entire lobe involved. In 
some instances the process appeared to be confined to 
a local area, such as a portion of an upper lobe; in 
others diffuse seeding of one or both pulmonary fields 
occurred. In still others infiltration extended along a 
septum and appeared to be limited by it or was diffuse 
and became irregularly confluent. 

The infiltration usually appeared to be soft and either 
patchy or homogeneous in character; the greatest 
density was near the hilus. The pulmonary markings 
were usually visible, although the outlines of the vas- 
cular and bronchial shadows were frequently indistinct. 
The degree of change in the roentgen appearance 
of the lesions over a period of a few days was one of the 
most striking features. Occasionallj' the lesions were 
transitory and were seen for only three or four days. 
Usually, however, the lesion progressed as described 
and then underwent slow resolution over a period 
varying from one to three weeks. The enlarged hilar 
shadows and increased pulmonary markings occasion- 
ally persisted for several weeks. 

Virus Pneumonia: Etiological Studies. Monroe D. 
Eaton, California & West. Med. 59: 100-162, 

September 1943. 

The designation "atypical pneumonia" is generally 
used to denote a primary pneumonitis or broncho- 
pneumonia without known bacterial etiology. In only 
about 10 per cent of all cases is a causative virus de- 
monstrable, and it is with this group that the present 
paper is concerned. Four types, each dependent upon 
a different virus, are recognized. 

Pneumonia may be produced by (1) either of two 
antigenically distinct viruses of influenza, designated 
A and B; (2) by the virus of Q fever, of rickettsial 
origin; (3) by the psittacosis virus; (4) by a virus 
isolated by the author from cases of severe atypical 
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pneumonia. Influenzal pneumonia caused by the type 
A virus, so far as is now known, occurs only in associa- 
tion with epidemics of uncomplicated influenza due 
to the same virus. The occurrence of Q-fever pneu- 
monitis in the United States is limited to laboratory 
infections, while the psittacosis tjrpe is associated in 
most instances with contact with infected birds. 

The virus isolated by the author is a member of a 
group which includes not only the psittacosis virus but 
also the virus of lymphogranuloma venereum, that of 
meningopneumonitis, and that of mouse pneumonitis 
recently isolated by Nigg (Science 95: 49, 1942). 
The members of this group are characterized by the 
formation of minute coccoid elementary bodies, by 
the possession of common antigenic components, and 
by similarities in pathogenicity for experimental 
animals. 

Despite the fact that the complement-flxation test 
with this group of viruses was not specific for any one 
member of the group, when applied to human serum, 
the author considered it of interest to determine what 
proportion of cases of atypical pneumonia and of 
uncomplicated upper respiratory disease gave the 
reaction. For this purpose, antigens from the viruses 
of Ijunphogranuloma venereum and meningopneumoni- 
tis were used. In 5 of 17 cases of pneumonitis tested 
with the virus of meningopneumonitis the convalescent 
serum showed a definite increase in titer of 8-fold or 
greater over the serum taken in the acute stage of the 
illness. Similar definite increases were observed in 6 
out of 61 cases tested with the virus of lymphogranu- 
loma venereum. In other cases increases in titer of 
lesser degree were observed. One case of upper res- 
piratory disease with influenzal symptoms showed a 
definite increase in titer with both antigens. This case 
gave negative serological tests for influenza types A 
and B. In a few other cases of upper respiratory dis- 
ease slight increases were observed. 

Pneumonia attributable to the author's virus ap- 
pears to be of rare occurrence. The virus was isolated 
from only 2 out of 106 sputum specimens, and 3 of 14 
specimens of lung tissue inoculated into mice intrana- 
sally. No transmissible agent could be found in 
sputum from a number of patients whose serum gave 
positive reactions with meningopneumonitis antigen. 

Maurice D. Sachs, M.D. 

Primary Atypical Pneumonia and Malaria. Edgar 
T. Campbell. War Med. 3: 249-255, March 1943. 

Primary' atypical pneumonia is frequently compli- 
cated by a concurrent malaria in localities where the 
latter disease is endemie. Fifty cases in which the two 
diseases occurred in association are reported by the 
author. Some patients who arc admitted to the hos- 
pital with primary atypical pneumonia are sub- 
sequently found to have a blood smear positive for 
malarial parasites; others are admitted for malaria 
and later have atypical pneumonia. 

In the first group, the onset is usually gradual; 
there may be a non-productive cough, vague pains 
in the chest, sore throat, and intermittent fever. The 
temperature averages between 100 and 102° F. Posi- 
tive physical signs throughout the illness remain at a 
minimum. A roentgenogram is necessary for an early 
and accurate diagnosis of atypical pneumonia. Ap- 
proximately 68 per cent of the patients in this group 
had blood smears positive for malaria parasites. This 
“‘secondary infection” seemed to have little or no cflcct 


on eventual recovery except that longer hospitaliza- 
tion was required to eradicate the parasite than for the 
pulmonary infection alone. 

Patients of the second group are usually admitted to 
the hospital complaining of a sudden onset of chills 
and fever or one of the other manifestations of begin- 
ning malaria. Blood smears are found to be positive 
for malarial parasites and antimalaria therapy is begun. 
During convalescence, a non-productive cough may 
develop, with pain and discomfort in the chest and ele- 
vation of temperature. Examination may or may 
not reveal positive physical signs in the chest. The 
diagnosis of atypical pneumonia is made by roentgen 
examination. As in the first group, each disease runs 
its independent course, with little effect on the even- 
tual recovery of the patient. 

Roentgenologic Appearance of “Bronchiogenic” 
Cysts. Laurence L. Robbins. Am. J. Roentgenol. 
50: 321-333, September 1943. 

Bronchiogenic cysts are usually incidental findings 
and only occasionally produce symptoms. Fifteen 
proved cases were selected by the author from the rec- 
ords of the Massachusetts General Hospital, and the 
case reports are given. The difficulty of diagnosis is 
shotvn by the fact that in only 4 of the 15 was the 
correct diagnosis suggested in the preoperative 
roentgenologic report. Preoperative differentiation 
from lung abscess, encapsulated empyema, neuro- 
fibroma, dermoid, lymphoma, and malignant tumor is 
difficult, and in some instances impossible. 

The roentgenologic examination should always in- 
clude roentgenoscopy. At least postero-anterior and 
lateral views of the chest are necessary. Barium ex- 
amination of the esophagus is important. It should 
be remembered that cysts, even if lying within the 
mediastinum, may show a fluid level, as a bronchus 
often connects with the cyst. In such cases the roent- 
genologic appearance of a fluid-and-air-filled cavity 
suggests a lung abscess. The cyst may alternately fill 
with fluid or drain and contain air. 

The roentgen diagnosis of bronchiogenic cysts is 
dependent (o) on the finding of a smooth, round or 
ovoid mass arising from the mediastinum without 
evidence of bone erosion or calcifications within the 
wall. Additional proof may be found in the demon- 
stration of tracheal attachment or intramural, extra- 
mucosal involvement of the esophagus, (b) Those 
cysts which are infected simulate lung abscess in ap- 
pearance. 

Because of the difficulty in diagnosis and the techni- 
cal difficulties after infection has developed, operative 
interference is generally recommended. 

Clarence E.- Weaver, M.D. 

Bronchogenic Carcinoma. Foster Murray. Dis. of 
Chest. 9 : 383-402, September-October 1943. 

The author believes there has been a definite increase 
in the occurrence of primary pulmonary malignant 
tumors, the majority of which are carcinomas of 
bronchogenic origin. They occur most often between 
the ages of 40 and 60, and predominantly in males (8 
to 1). The neoplasms arc invasive, destructive, and 
obstructive, with a tendency to ulcerate, erode, be- 
come infected, and metastasize. There are three 
types: (1) squamous-cell (epidermoid, epithelioma;, 
accounting for about 42 per cent; (2) small-cell (in- 
eluding the undifferentiated-cell, oat-cell, and transi- 
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tional-ccll types), comprising about 33 per cent; (3) 
adenocarcinoma, representing the remaining 25 per 
cent. 

Chronic irritation supervening upon a constitutional 
defect is given as the etiologic factor. The symptoms, 
(vhich depend upon the size, location, and type of the 
new growth, include cough and expectoration, pain, 
dyspnea, wheeze; anorexia, loss of strength and weight, 
fever, hemoptysis, pressure effects, anemia, cachexia, 
secondary infections, and suppuration. Pleural effu- 
sion appears in about one-third of the cases. The on- 
set is usually insidious, though it may be rapid and 
mistaken for a pneumonia. 

Metastasis occurs to the regional lymph nodes 
(tracheobronchial, paratrachcal, .supraclavicular, cervi- 
cal, and axillary), and to liver, lungs, bones, kidneys, 
adrenals, pleura, brain, and female pelvic adnexa. 

Points to be observed on fluoroscopic examination 
are (1) elevation of the diaphragm on the side of the 
tumor, (2) paradoxical movement of the diaphragm, 
(3) mediastinal shift during respiration, (4) absence 
of expansile pulsation if the mass is adjacent to the 
aortic arch, and (5) effusion. Roentgenograms reveal 
the site and size of the mass and the presence of bron- 
chial occlusion, effusion, and metastases. Bronchog- 
raphy will localize the closed bronchus, and tomog- 
raphy may be helpful, not only in clearly delineating 
the mass or the cavity within it, but in more definitely 
locating the position of the growth relative to the 
anteroposterior planes. 

Bronchoscopy may reveal a fixation of the medias- 
tinum, widening of the carina, deformity of the 
bronchial walls, and an endobronchial mass. It also 
provides the best and safest means of obtaining a 
biopsy specimen. 

Other aids in arriving at a diagnosis are lung punc- 
ture — though this is condemned by some clinicians — 
pneumothorax and thoracoscopic exploration, and 
biopsy of a superficial node. Exploratory thoracotomy 
is justifiable when other methods of obtaining biopsy 
material have failed. 

The group of squamous-cell tumors is the only one 
which offers any measure of success following lobectomy 
or pneumonectomy. Henry K. Taylor, M.D. 

Byssinosis— Report of Two Cases and Review of 
literature. H. Leonard Bolen. J. Indust. Hyg. & 
Toxicol. 25: 215-224, June 1943. 

Byssinosis is the term used to identify a form of 
respiratory disease affecting W'orkers in cotton mills, 
where much dust is given off in the early processes of 
preparing the cotton for spinning and weaving. 

The onset of byssinosis is insidious. The victim 
sneezes frequently, has a slight, dry, increasingly irri- 
tating cough and is aware of a feeling of constriction in 
the chest. There is a rise in temperature (101-103°), 
which may last for two or three days, and dyspnea 
occurs. The appetite remains good; the patient sleeps 
well and is able to work. Symptoms are more acute 
on Mondays, when the worker resumes his dusty oc- 
cupation after 36 hours in a clean atmosphere. 

As the fine particles of cotton become lodged in the 
lungs, an irritation is set up, the breathing becomes 
more labored, and the cough more metallic. Expec- 
toration is difficult. The w’orker becomes easily 
fatigued and is forced to refrain from work several days 
at a time. When out of the dusty atmosphere, im- 
provement is rapid. 


The disease progresses, with individual variation, 
over a period of years. As the cotton dust makes its 
way into the finer bronchi, there is a considerable de- 
crease in vital capacity. The victim becomes a semi- 
invalid and is forced to give up work. Prolonged 
c.\'hausting attacks of coughing and the sensation 
as of a constricting band about the chest cause 
weakness and loss of weight. As the, action of the dia- 
phragm becomes restricted, the sternum becomes pro- 
minent, and the chest assumes a barrel shape. The 
clinical picture is that of severe bronchitis and em- 
physema. 

X-ray films in cases of byssinosis are rare, as in- 
vestigation of this condition has been recent. In both 
of the cases here reported, roentgen examination of the 
chest showed extensive fibrosis. The roentgenograms 
arc reproduced. 

There is no specific treatment for byssinosis. Re- 
moval from exposure should be the first step, if the 
worker appears to be susceptible, and symptomatic or 
preventive treatment should be instituted. In the 
last stages of the disease, treatment can be only pallia- 
tive, because irreversible structural changes have taken 
place in the lungs. Precautionary measures should be 
taken in textile plants to control card-room dust. 
Workers should be examined periodically, and those 
show’ing pulmonary symptoms should be advised to 
seek work in another environment. 

A bibliography is appended. 

Study of Industrial Workers Exposed to Sulfur Dust 
Sherman S. Pinto, R. Alec Brown, and B. Hardy Carl- 
ton. J. Indust. Hyg. & Toxicol. 25: 149-151, April 
1943. 

A study was made of the workers in a sulfur mine 
employing 500 people. Although the only employees 
of this company who are exposed to sulfur dust in ap- 
preciable amounts are those who remove the material 
from stockpiles and load it onto barges and those who 
handle it at the point of transshipment, it was decided 
to x-ray all employees. The examination was entirely 
voluntary, and some workers were not studied. Of 
the latter group, however, none was exposed to sulfur 
dust. Chest x-rays rvith a 35-mm. photofluorographic 
unit were made of 430 people. Each person showing 
any lung abnormality was re-examined, using a 14 X 17- 
inch film, with no significant differences in the findings. 
Among the workers exposed to appreciable amounts 
of sulfur dust for a period of seven years, no lung lesions 
were found on x-ray examination which could be at- 
tributed to inhalation of the dust. 

Agenesis of Lung in an Infant. Charles T. Olcott 
and Samuel W. Dooley. Am. J. Dis. Child. 65: 776- 
780, May 1943. 

A case of complete absence of the right lung in a 
female infant 2 months old is reported. From birth, 
a gurgling sound was noticed with respiration, and there 
was pronounced retraction of the sternum and ribs on 
crying. The thorax was normally formed and sym- 
metric but there was a respiratory lag on the right side. 
The trachea appeared to be deviated to the right of 
the mid-line, and percussion demonstrated dullness 
throughout the right hemithorax. No adventitious 
sounds were heard except an occasional tracheal girngle. 
The point of maximum intensity of the heart beat was 
at the right nipple and the electrocardiogram showed 
changes considered compatible with displacement of 



410 


Abstracts of Current Literature 


April 1944 


the heart. On roentgenographic examination, the 
cardiac silhouette and mediastinal contents were found 
in the right side of the chest, continuous with the 
shadow of the liver. The right bronchus was not 
demonstrable. Bronchoscopy confirmed its absence 
and that of the carina. The child died of pneumonia, 
and autopsy confirmed the diagnosis of pulmonary 
agenesis. No right pleural cavity w'as present. 

The authors review the literature and call attention 
to the fact that major anomalies in the respiratory sys- 
tem are less frequent than in the kidneys, genital or- 
gans, or digestive tract. In over 10,000 necropsies at 
the Neu- York Hospital, including many performed on 
newborn infants, there has been no previous instance 
of absence of a lung. About 52 cases of complete ab- 
sence of one lung have been adequately described in 
the literature. 

Thymic Tumor in Myasthenia Gravis: A Case Re- 
port. Elmer Haynes. Wisconsin M. J. 42 : 932-933. 
September 1943. 

A case of myasthenia gravis is reported in a 42- 
year-old man, proved clinically by relief of eye muscle 
symptoms 15 minutes following the subcutaneous in- 
jection of 3 mg. of prostigmine and 1/150 gr. of atro- 
pine sulfate. No chest roentgenogram was made since 
no abnormal chest signs were present. After six years 
of fairly good health under treatment, the patient was 
readmitted to the hospital in a semicoraatose condition 
and died. Autopsy showed a soft, gelatinous, cystic 
mass measuring 17 X 10 X 8 cm. in the thymic area, 
with several similar nodules, up to 0.7 cm. in diameter, 
on the right pleura. Microscopic examination showed 
proliferation of reticulo-endothelial cells, areas of small 
lymphocytes, and atrophied thymic tissue. Striated 
muscle sections showed atrophy, hyaline degeneration, 
and patches of lymphocytic infiltration. 

In view of the favorable results reported following the 
use of roentgen therapy and thymectomy, it is suggested 
that chest roentgenograms be made routinely in all 
ca.scs of myasthenia gravis. A negative roentgeno- 
graphic report does not, however, necessarily rule out 
thymic enlargement. 

Lester M. J. Freedman, M.D. . 

Roentgenologic and Electrocardiographic Changes in 
the Normal Heart During Pregnancy. A. Gerson 
Hollander and J. Hamilton Crawford. Am. Heart 
J. 26: 304-37fi, September 1943. 

A survey was undertaken on healthy women in 
order to determine whether the enlargement of the 
cardiac shadow frequently observed in pregnancy is due 
to cardiac hypertrophy with or without dilatation, 
or to rotation and displacement. The women were 
under observation both during and after pregnancy. 
Roentgen examinations of the chest in the postero- 
antcrior, right and left oblique projections, and 
c.sophagrams were made every three months during 
pregnancy, and again one or two months post-partum. 
Electrocardiographic tracings were made at four-week 
intervals, u.sing the two-string electrocardiograph, 
recording simultaneously Leads I and III. The find- 
ings in IS casc.s are given. 

The mo.st out.st.anding changes in the electrocardio- 
gram were confined to Lead III. A prominent and, at 
times, deep Q wave and inversion of the T wave were 
present in .5 cases, and the T wave became negative and 
then positive posi-partnm uithout alteration of the Q 


ivave in 4 cases. No abnormalities of QRX or the 
RS-T segments appeared. Although there was no 
absolute or invariable rate of electrical a.xis deviation, 
there was nevertheless a tendency to a shift toward the 
left during the first and second trimesters of pregnancy, 
follow'ed by a swing to the right. 

The most frequently observed roentgen abnormality 
wasencroachment upon the anterior surfaceof the esoph- 
agus in the region of the left auricle. In the major- 
ity of cases the esophagus as a whole was not displaced 
but a definite indentation of the anterior wall was seen. 
This finding usually disappeared after the thirty- 
fourth week of pregnancy. Straightening of the left 
border of the cardiac silhouette was observed in 2 in- 
stances, prominent pulmonary conus in 3, and eleva- 
tion of the left main bronchus in one. 

The authors attribute the roentgen changes observed 
during pregnancy to an increase in blood volume 
within the heart, and not to cardiac hypertrophy. The 
electrocardiographic changes are explained as the result 
of a positional shift. Henry K. Taylor, M.D. 

Heart Size and Pulmonary Findings During Acute 
Coronary Thrombosis. Edward Massie and Wallace 
C. Miller. Am. J. M. Sc. 206: 353-360, September 
1943. 

Sixteen cases of undoubted acute coronary throm- 
bosis were studied by teleroentgenograms taken at 
frequent intervals following the acute attack, with 
particular reference to the size of the heart and the 
presence of pulmonary congestion. All films were 
made at a distance of 5 feet, with the patient sitting up. 
The cardiothoracic ratio was used as a measurement 
of heart size. All patients w’ere studied by roentgen- 
kymography on the twenty-eighth day after admission. 
Careful clinical observations, electrocardiograms, blood 
pressure readings, blood counts, and other pertinent 
data were obtained in all cases. Excluding 2 cases 
in which death occurred at the end of the first week, 
the observations ranged from three to seven months 
after the attack. 

Twelve of the patients had anterior, and the re- 
mainder posterior, wall infarctions. Eight had en- 
larged hearts initially; in 5 the hearts were at the upper 
limits of normal and in 3 unquestionably normal. Six 
of the kymograms showed decreased pulsations at the 
left border near the apex. 

No consistent changes in cardiac size or shape were 
noted. Eight patients showed no change in any film 
of the entire series. In each of 4 other cases one film 
showed cardiac measurements significantly diflereiit 
from others of the series. These were taken at greatly 
varying intervals; some showed increasing and others 
decreasing measurements. 

In the important first two weeks following the throm- 
bosisonlyl patients showed a change in cardiac measure- 
ments, an increase in 2 and a decrease in 2. It may 
be significant that complications occurred more fre- 
quently in the group showing a change in heart size, 
these patients were somewhat more ill than the others. 

Only 4 of the patients had clear lungs roentgciio- 
graphically. The rest showed either fine or coarse 
diffuse mottling, usually at each base, or definite 
cloudiness in one or both bases. The pulmonary con- 
gestion was usually maximal in the first week and 
tended to decrease or disappear in the second. In only 
half of thc.se patients could raic.s he heard. 

Be.n’Ja.mi.n Copleman, M.D. 
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Roentgen Signs of Patent Ductus Arteriosus: 
Summary of 50 Surgically Verified Cases. Mark S. 
Donovan, Edward B. D. Nculiauscr, and Merrill C. 
Sosman. Am. J. Roentgenol. 50; 293-305, September 
1943. 

The roentgen findings in 50 cases of patent ductus 
arteriosus which were verified by operation are pre- 
sented. These findings, in order of frequency, arc; 
(fl) dilatation of the pulmonary artery: (b) cardiac 
enlargement; (c) dilatation of the left auricle; (d) 
engorgement of the intrapulinonary vessels; (c) exag- 
gerated pulsation of the left ventricle and the pul- 
monary artery; (J) "hilar dance,” or pulsation of the 
vessels in the hila of the lungs. 

As in all types of heart disease, roentgenoscopy is 
(he most important part of (he roentgen stud 5 ’' and 
should precede the making of roentgenograms. A 
teleroentgenogram should be taken in the postero- 
antcrior projection, as well as roentgenograms in both 
the left and right anterior oblique positions. A 
roentgenkymogram may give added information and 
will be of value for comparison with postoperative 
kymograms giving evidence of the relatively calm 
left ventricle after ligation. 

The largest hearts were seen in patients with sidjacute 
bacterial endocarditis or endarteritis. The rest had no 
enlargement or only slight to moderate enlargement, 
limited to the left side. A dilated left auricle is one of 
the commonest signs of a patent ductus arteriosus and 
in the authors’ experience is exceeded in frequency only 
by cardiac enlargement and enlargement of the pul- 
monary artery. An enlarged pulmonary artery is one 
of the most frequent signs of congenital heart disease 
and it was present in the majority of the cases in this 
series. Marked enlargement is seldom seen. A large 
pulmonary artery, especially if combined with a fairly 
marked or extreme enlargement of the heart, is apt to 
be due to a combination of congenital anomalies. 
Accentuated pulsation of the left ventricle and the 
pulmonary artery was seen in about two-thirds of the 
cases. Angiocardiographic studies nere carried out in 
5 cases. In no instance were the authors able to visu- 
alize the ductus arteriosus. Evidence of recirculation 
of the dye through the pulmonary vessels was, how- 
ever, obtained. 

Roentgenoscopy and kymograms after closure of the 
ductus will show a reduction of the ventricular pulsation 
to the normal amplitude, the pulmonary artery no 
. longer enlarged and pulsating, absence of hilar dance, 
and the left auricle either reduced in size or normal. 
There is seldom any great decrease in the transverse 
diameter of the heart. 

The authors conclude that a patent ductus arterio- 
sus can now be safely ligated or completely divided, 
which places it among the curable forms of heart dis- 
ease. Its accurate diagnosis is therefore vastly more 
important than it formerly was. 

Clarence E. Weaver, M.D. 

Angiocardiography in Congenital Heart Disease: 
HI. Patent Ductus Arteriosus. M. F. Steinberg, 
A. Grishman, and M. L. Sussman, Am. J. Roentgenol. 
50; 306-315, September 1943. 

Twenty-seven cases of patent ductus arteriosus 
were studied by means of angiocardiography. The 
method employed called for the rapid intravenous 
injection of 70 per cent diodrast solution (Winthrop), 
as described by Robb and Steinberg (J. Clin. Investi- 


gation 17: 507, 1938). The position of choice for 
roentgen examination was found to be the left anterior 
oblique, 50 to 70 degrees. 

The following deviations from the normal were ob- 
served; (1) a distinct localized dilatation of the de- 
scending aorta just beyond the isthmus (a small bulge 
or a more or less uniformly dilated segment may be 
seen) ; (2) an elevation of the main and left pulmonary 
arteries; (3) dilatation of the main and major branch 
pulmonary arteries; (4) varying degrees of left ven- 
tricular dilatation. 

Of the 27 cases of patent ductus arteriosus studied 
angiocardiographically, 26 showed the aortic abnor- 
mality described. Twelve of these cases were proved 
at operation. This abnormality has not been seen by 
the authors except in patent ductus arteriosus. It is 
therefore probably characteristic of that condition. 
The persistence of the aortic dilatation after operation 
might be interpreted as indicating the presence of a 
traction aneurysm. (The ductus is a short structure, 
usually no longer than 1 cm.) Prominence of the 
pulmonary artery segment in the conventional roent- 
genogram does not always indicate dilatation of the 
pulmonary artery. Elevation of the pulmonary ar- 
tery may by itself account for this appearance. 

Clarence E. Weaver, M.D. 

Constricting Double Aortic Arch: Report of a Case. 
Peter A. Herbut and Thomas T. Smith. Arch. Oto- 
laryng. 37: 558-562, April 1943. 

A case of a constricting double aortic arch incom- 
patible with prolonged life is reported. 

A girl aged 2 1/2 months was admitted to the hos- 
pital with a history of increasing respiratory difficulty. 
Physical examination revealed nothing of significance 
and roentgen studies showed a normal chest with 
little or no increase in the breadth of the upper medias- 
tinal shadows. On the third day of hospitalization, 
while feeding, the infant was seized with a severe at- 
tack of coughing and dyspnea. After this, some in- 
drawing of the suprasternal and intercostal spaces 
persisted, and the respirations never again became 
entirely normal. The child lay with her head turned 
to the left at all times. When the head was forcibly 
turned to the right, her breathing became more difficult 
and indrawing w'as marked. When she was placed in 
the Boyce position preparatory to direct laryngoscopic 
examination, increased respiratory difficulty was noted. 
Upon extension of the head, in order to introduce the 
laryngoscope, respiration ceased entirely, indicating 
increased tracheal obstruction. The larynx, however, 
appeared normal. After laryngoscopy, respirations 
began only when the child was held with the neck ex- 
tended and with flexion of the head on the neck. A 
low tracheotomy W’as performed, several cubic centi- 
meters of thick pus were aspirated, and the patient 
experienced some relief. When a small rubber aspirat- 
ing catheter was passed through the tracheotomic 
cannula, an obstruction w'as encountered below the 
end of the cannula, about 1 cm. below the suprasternal 
notch. The catheter would pass this narrowing only 
with difficulty. Death occurred on the second day 
following tracheotomy, the fifth day of hospitalization. 

Necropsy revealed the ascending aorta anterior to 
but slightly to the right of the trachea. At its superior 
portion it bifurcated into a larger right and smaller 
left aortic arch, measuring 1.0 cm. and 0.5 cm. in 
diameter, respectively. Each w-as directed dorsally. 
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lateral to the trachea and esophagus and superior to 
the hilus of the corresponding lung. Posterior to the 
esophagus the arches united, forming a complete ar- 
terial collar encircling the trachea and esophagus. 
The descending aorta was situated slighter to the left 
of the mid -line. The great vessels of the neck and 
upper extremities arose almost symmetrically from each 
arch. There was no innominate artery. 

The author believes that when symptoms and 
findings such as were present in this case are en- 
countered, the possibilitj" of a constricting double aortic 
arch should be kept in mind, as the roentgenologist, 
once his attention is directed to this unusual condition, 
can offer considerable aid in diagnosis. He not only 
can rule out most other possible causes but will be 
able to demonstrate a number of rather conclusive 
features. The broadening of the superior mediastinal 
shadows, often very slight, can be investigated thor- 
oughly. The esophageal constriction at the level of 
the arotic arch is the most coTistant and the most in- 
formative manifestation. This is best demonstrated 
by fluoroscopic studies of the swallowing function 
followed by roentgenograms of the outlined esophagus. 
Esophagoscopic examination is contraindicated. If an 
early diagnosis is made, the possibility of successful 
surgical treatment is suggested. 

Tetralogy of Fallot Irwin Feigin and Julius Rosen- 
thal. Am. Heart J. 26: 302-312, September 1943. 

The postmortem findings are given in two cases in 
which the hearts showed changes constituting the 
tetralogj- of Fallot, namely, right ventricular hyper- 
trophy, pulmonic stenosis, interv'entricular septal 
defect, and dextroposition of the aorta. 

The first patient died at the age of 53. His history 
would lead one to believe that there was no pulmonic 
steno-is prior to the age of 37, although Hie other 
changes were manifestly congenital. Rheumatic pul- 
monic vah-ulitis. acquired late in life, resulted in a 
pulmonic stenosis, completing the tetralogy. The 
complex of congenital cardiac abnormalities displayed 
by this patient, before development of acquired pul- 
monic stenosis is known as the Eisenmenger complex. 
It is less common than the complete tetralogy, and the 
associated functional changes are of less serious prog- 
nostic significance. 

The second patient died at the age of 43. The 
changes apparently had been present since birth. A 
communication also existed between the auricles, and 
a fibrous strand representing the remnants of a patent 
ductus arteriosus was found. 

The cardiodynamics in the two cases are discussed. 

Henry K. Taylor, M.D. 

Treatment of Dysphagia from Hernia Through 
Esophageal Hiatus in Diaphragm. Porter P. Vinson. 
Arch. Otolaryng. 38: 27-31, July 1943. 

The purpose of this paper is to call attention to two 
types of diaphragmatic hernia, through the esophageal 
hiatus, in which dysphagia is often the predominating 
symptom. These two types of hernia are the para- 
esophageal and the so-called short esophageal. 

In the paraesophageal type of hernia, tlie esophageal 
opening in the diaphragm is larger than normal, and 
a portion of the stomach, usually the fundus, pro- 
trudes alongside the esophagus into the thorax. At 
first this abnormality may not produce symptoms but, 
because of the negative intrathoracic and positive 


intra-abdominal pressure, more and more of the 
stomach is sucked and pushed into the thorax, so that 
eventually symptoms occur. 

In patients with the so-called short esophageal type 
hernia, the esophagus is usually about 2 inches shorter 
than average. It does not reach the diaphragm, and in 
the process of growth a portion of the stomach develops 
within the thorax. 

Roentgenoscopy is almost indispensable in the diag- 
nosis of hernia through the esophageal hiatus and in 
the differentiation of congenital shortening of the esoph- 
agus with hernia from paraesophageal hernia. The 
patient should be examined in the recumbent or the 
Trendelenburg position, as otherwise the hernia may 
be overlooked. If he swallows a few mouthfuls of a 
fairly thick suspension of barium sulfate while in an 
erect position and then a mouthful or more of the same 
mixture while lying down, a hernia, when present, will 
usually be detected and the type readily' determined. 

Direct visualization of the esophagus through an 
esophagoscope is also a useful procedure. In patients 
with congenital esophageal shortening with hernia, the 
junction of the esophagus and stomach is found at a 
higher level than normal. The presence of ulceration 
or stricture can be determined, and differentiation can 
be made from obstruction due to a malignant neo- 
plasm. As the esophagoscope is passed through the 
area of spasm or stricture at the junction of the 
esophagus and stomach, gastric mucosa can be seen 
directly ahead of the examining tube even before the 
instrument enters the hernial sac if the hernia is of the 
short esophageal type. In a person with a normal 
esophagus or with cardiospasm or paraesophageal 
hernia, the esophagus inclines toward the left and 
anteriorly, so that the gastric mucosa is not seen until 
the tube has actually been introduced into the stomach. 

Operative treatment is the procedure of choice for 
the paraesophageal type of hernia. For congenital 
shortening of the esophagus with hernia and for para- 
esophageal hernias in which dysphagia is a prominent 
symptom or in which operation is refused or deemed 
inadvisable, passage of dilating sounds over a pre- 
viously swallowed silk thread is recommended. 

THE DIGESTIVE SYSTEM 

Emptying Time of the Normal Human Stomach in 
the Yoimg Adult Edward J. Van Liere and David W. 
Northup. Gastroenterology 1: 279-284, March 1943. . 

The gastric emptying time was determined fluoro- 
scopically in 69 healthy adult males between the ages 
of 20 and 30 years. The subjects were given the test 
meal at about 8:30 in the morning, having eaten 
nothing since the previous evening, and were in- 
structed to relax both mentally and physically as 
much as possible. The meal consisted of 15 gm. of 
Quaker Farina boiled in 350 c.c. of water until the 
volume was reduced to 200 c.c. Fifty grams of barium 
sulfate were added. 

The average gastric emptying time for the 69 young 
adults was 2.13 hours, the median 2.08 hours, and the 
mode 2.09 hours. The extremes ranged from 1.50 to 
3.30 hours. 

Peptic Ulcer at Fort George G. Meade, Md. Charles 
A. Flood. War Medicine 3: 160-170, February 1943. 

Seventy-five soldiers with peptic ulcer (71 duodenal, 

4 gastric) at Fort George G. Meade were studied with 
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a view (a) to determining whether the digestive symp- 
toms wliieh persisted after treatment were due to an 
actual delay in the healing of the ulcer or were on a 
functional basis; (b) to discovering the underlying 
mcclianisni for failure of these patients to respond to 
treatment as they would in civilian life. 

All of the patients were hospitalized. Only one- 
third were relieved of their symptoms within the first 
two weeks of treatment. Approximately one-half con- 
tinued to have some gastric symptoms even after four 
weeks in the hospital, and the average period of hos- 
pitalization was two months. This is in notable con- 
trast to a series of 225 civilian patients with duodenal 
ulcer with symptoms severe enough to require hos- 
pitalization, reported by St. John and Flood (Ann. 
Surg. 110: 37, 1939); two-thirds of this group obtained 
complete symptomatic relief within two weeks. 

In the present scries the diagnosis of ulcer was estab- 
lished mainly by roentgen examination. A second 
roentgen study after two to four weeks served to esti- 
mate the degree of response to therapy and to confirm 
the original diagnosis in cases in which evidence of a 
deformity of the duodenal cap persisted even after 
healing of the lesion. Three of the patients with gas- 
tric ulcer were re-examined twice. In each instance 
the ulcer crater was found to be of approximately the 
same size as on the original examination, which was 
interpreted as indicating a considerable delay in the 
healing of simple gastric ulcer. 

Ulcer craters in the duodenal bulb were demon- 
strated in 25 of Cl patients examined shortly after 
admission to the hospital. Of the 25 patients with 
demonstrable crater, 14 were re-examined after two 
to three weeks of treatment and 7 of these still showed 
a crater, indicating that improvement had not taken 
place. More than half of those patients in whom the 
roentgen evidence of ulcer activity consisted entirely in 
a duodenal deformity, with associated tenderness, 
irritability, and spasm, showed little or no improve- 
ment after two to three weeks. 

Five patients in whom a diagnosis of duodenal ulcer 
was made on the basis of the first roentgen examination 
failed to have the diagnosis confirmed when the studies 
were repeated. This discrepancy in the roentgen 
findings emphasizes the desirability of a confirmatory 
examination before a final diagnosis is made, especially 
before discharging a soldier from the Army with a cer- 
tificate of disability. 

Six patients in the series showed only a duodenal de- 
formity without any direct or indirect evidence of ulcer 
activity. All of these patients responded to treatment 
promptly. 

Eleven patients were members of the regular Army. 
Symptoms subsided completely in less than a week in 7 
of this group. Follow-up roentgen studies after treat- 
ment were carried out in 6 cases and showed notable 
improvement in all but 1 case. 

Forty-seven patients were studied from the neuro- 
psychiatric point of view. Twenty-five of these pre- 
sented symptoms of an anxiety state or an anxiety 
neurosis. Fourteen continued to complain of symp- 
toms after more than a month of treatment. 

The author gives his suggestions for the manage- 
ment of patients with ulcer in station hospitals. From 
a military standpoint early classification for discharge 
or return to limited duty is the primary objective. 

Prom this study the following conclusions are 
reached: (a) Most recent inductees with ulcer re- 


spond poorly to treatment, symptomatically and 
often roentgcnologically as well, (b) In contrast to 
recent inductees, soldiers of the regular Army with 
many years of service; as a rule, respond well to treat- 
ment. They are usually of stable personality, (c) 
Delayed healing appears to be due in most cases to an 
associated anxiety state. 

Diagnosis of Perforated Ulcer. Two Useful Maneu- 
vers by Means of Which Pneumoperitoneum and 
Diaphragmatic Irritation Are Demonstrated More 
Clearly. Alexander E. Pearce. Am. J. Surg. 61: 
7C-78,July 1943. 

The occurrence of shoulder pain as a result of dia- 
phragmatic irritation and its exact localization, as 
well as the obliteration of hepatic dullness, afford 
valuable evidence of perforated peptic ulcer. The 
author describes two maneuvers for the demonstration 
of pneumoperitoneum and diaphragmatic irritation. 
With the patient supine on the x-ray table in the usual 
manner, a Trendelenburg position of at least 25 degrees 
is instituted. When there is free fluid, it flows toward 
the diaphragm and the patient may complain spon- 
taneously of referred phrenic nerve pain. If there is 
no complaint of pain, the patient should be questioned 
by the examiner regarding it. Cutaneous hyper- 
sensitivity in the shoulder regions should be noted; also 
hepatic dullness to percussion. After several minutes, 
the tilt of the table is reversed, so that the head is ele- 
vated about twenty-five degrees. A small sandbag 
is placed beneath the right scapular angle. In this 
position, the gas lies anterior to the liver. Obliteration 
of hepatic dullness can be determined more easily 
because the space anterior to the right lobe of the liver 
represents the highest portion of the peritoneal cavity, 
and the gas collects there. For radiography, the head 
is elevated further (as close to 90 degrees as possible) 
so that the highest peritoneal pocket lies above the 
liver. 

Gastric Diverticula. Martin L. Tracey. Gastro- 
enterology 1: 518-531, May 1943. 

Five cases of gastric diverticula are presented with a 
brief analysis of the findings in 35 cases. The symp- 
toms in these cases were many and varied; only 4, or 
possibly 5, patients had symptoms that may have been 
attributable to the diverticulum. Associated with the 
diverticulum, 7 patients had duodenal ulcer, 3 carci- 
noma of the stomach, 2 gallstones, and 2 diverticula of 
the colon. 

The following procedure is suggested for the diagnosis 
of gastric diverticulum. The stomach is carefully 
aspirated of fasting residue, if a gastric analysis does not 
precede the roentgenologic examination, and a small 
amount of barium or rugar, which is a rapidly spread- 
ing mixture of barium in mineral oil, is administered. 
The first swallow is often most important. One should 
be satisfied that the rugal pattern of the stomach is 
normal throughout, and a filled lumen will often hide 
outpouchings on the posterior wall. Change of position 
from the erect to the prone or supine is necessary to 
outline the cardiac area and fundus. This technic will 
usually reveal flecks, filling defects, or distortions of the 
usual mucosal pattern as well. 

A diverticulum will fill out as a circumscribed, smooth 
pouch with little or no disturbance of normal mucosal 
pattern. It may not, however, fill in all positions, or 
may at times be prevented from filling by a fold of over- 
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lying tissue occluding its entrance. Films should be 
scrutinized for a localized, well rounded pocket of air 
near the gastric borders, as this may be the only roent- 
gen finding. 

Gastroscopic examination .has confirmed the diag- 
nosis and demonstrated the opening in several cases. 
It affords little information in a typical lesion at the 
cardia, and in this inaccessible area there is the possi- 
bility of perforating a diverticulum with a wide opening. 
During the performance of gastroscopy a surgeon cap- 
able of operating in case of a catastrophe should be 
within call. 

Because surgery is obviously hazardous, it should 
be considered only if symptoms can be ascribed to the 
diverticulum, if obstructive symptoms intervene, if 
uncontrollable ulceration or neoplastic tissue within the 
diverticulum is suspected, or if medical treatment has 
failed. 

Duration of Gastric Cancer. Walter Lincoln Palmer. 
Gastroenterology 1: 723-736, August 1943. 

The inaccessibility of the stomach to direct e.xamina- 
tion makes the study of gastric cancer difficult. It is 
recognized, however, that this tumor, like other neo- 
plasms, varies enormously in its rate of growth. The 
author presents a number of cases, ranging from the 
"acute” rapidly metastasizing tumor of the Jarcho 
type, causing death from widespread metastases in 
fourteen or fifteen months after the first appearance of 
minor symptoms, to “chronic” neoplasms. One patient 
studied gastroscopically and roentgenologically for 
four years was found at operation to have a carcinoma 
which was still small and without evident metastases. 
The "acute" and "chronic” cancers seem to be quite 
different, biologically, yet the basis for their difference 
is not clear. The "acute” neoplasms tend to be in- 
filtrative and totally undifferentiated histologically; 
the "chronic” tumors tend to be circumscribed, poly- 
poid, and histologically highly differentiated. The 
consensus of opinion is that the degree of cellular differ- 
entiation is the most important single prognostic factor. 

The differentiation of the biologic behavior of the 
various gastric tumors is not a simple matter. Micro- 
scopically, in some cases, the cells are structurally 
undifferentiated but highly differentiated functionally. 
Of the patients in the scries studied, 50.2 per cent of 
those with a tumor classification (Brodcr's) of Grades 
1 and 2, 22. S per cent with Grade 3, and 14.9 per cent 
witli Grade 4, survived ten years. The rate of growth 
of gastric carcinoma probably depends primarily^ upon 
the growth potential of the cell, for which there is no 
satisfactory measure or criterion except the general 
knowledge that as a rule the degree of malignancy is 
inversely proportional to the degree of differentiation. 

The author concludes that with present criteria it is 
hazardous to estimate the prognosis and that, as a rule, 
all gastric carcinomata should be resected unless there 
exist proved distant metastases. 

Chronic, Non-Specific Jejunitis with Unusual Fea- 
tures. Walter R. Johnson. Gastroenterology- 1: 
347-353. .April I!)43. 

A case of chronic non-specific jejunitis of unusual 
interest is reported. A .58-year-old Negro complained 
of intermittent attacks of indigestion for six y-cars, 
characterized by epigastric fullness and bloating im- 
niedi.ately after meal.s. At the time of one of the 
episodes, he had passed a large quantity of dark red 


blood from the bowel, but bleeding was never noticed 
at any other time. Chronic constipation was present 
until five weeks before the patient was seen by the 
author; at that time diarrhea with from four to eight 
daily movements made its appearance. The patient 
became progressively weaker and lost about 40 pounds 
in weight. 

A small, tender, freely movable mass, the size of an 
olive, was discovered in the left lower quadrant of the 
abdomen, where it could be maneuvered between the 
bulge of the lumbar spine and the palpating hand. 
A slight degree of anemia was present. No free hy-dro- 
chloric acid was detected in the gastric contents. 

Roentgenoscopic examination revealed an essentially 
normal stomach. The duodenum was dilated and con- 
tained gas. Several short segments of the upper je- 
junum were also enlarged and were found to contain 
both gas and barium. At the six-hour study these 
segments of jejunum still contained a large amount of 
barium, but only a trace remained in the stomach. 
Some contrast medium was found in the cecum and 
lower ileum, which appeared negative. 

At operation a loop of grossly dilated jejunum was 
encountered, encircled by napkin-ring-like masses of 
tumor tissue, 1/2 to 3/4 in. /wide. The peritoneal 
surface was grayish in color and covered with tags of 
fibrin. Some of the mesenteric nodes draining the 
involved areas of gut were enlarged and firm. The 
uppermost lesion was 3 inches below the reflection of 
the jejunum at the muscle of Treitz. A second napkin- 
ring obstruction was found perhaps 5 inches distally, 
and the gut between was hugely dilated and filled with 
secretion. At intervals of from 6 to 12 inches, five 
additional napkin-ring lesions were found in the upper 
jejunum. The entire involved area was resected. 
The pathologic diagnosis was chronic non-specific 
regional jejunitis. 

This case differs from those reported by Crohn 
(J. A. M. A. 99: 1323, 1932). According to his ob- 
servations, the disease almost invariably begins in the 
distal ileum and progresses proximaliy; obstructive 
phenomena are rare, and accumulation of barium m 
dilated upper jejunal loops does not occur. From the 
case reported here, it would seem the disease process 
may begin in the upper jejunum; progress distally, 
produce symptoms of obstruction; cause delayed 
passage of barium through dilated loops of upper 
jejunum, and finally remain localized to such a short 
segment that resection of the entire area is possible. 

In his discussion of this paper, Doctor Crohn pre 
sented a case w-ith similar findings, reported to him }} 
Dr. Harold N. Brewster, of China. 

Nonmeckelian Diverticula of the Jejunum and Ileum- 
Raymond E. Benson, Claude F. Dixon, and John i 
Waugh. Ann. Surg. 118: 377-393. September 1943. 

One hundred and twenty-two cases of nonmcckcha" 
diverticula of the jejunum and ileum seen at the 
Clinic from 1909 to 1942, inclusive, are reviewed. ' 
100 of this series the jejunum was involved; in ' 
the diverticula were limited to the ileum, and in 5 I lO 
were scattered throughout the small intestine. 
proximal portion of the jejunum was most frequen > 
affected. The majority of the diverticula were situa c^ 
along the mesentery-. The size varied, the averag^ 
being 1 to 4 cm. in diameter. In 44 of J^hc 122 ca.se- 
only one diverticiduin was observed (37 in the je 
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Jtmum; 7 in tlie ikniii)); in each of 12 casc.s two diver- 
ticula were present, and in the remaining Ol’i cases, 
there were three or more. Diverticula of other viscera 
were found in -19 of the S5 patients in this scries coming 
toueeropsy. In only one of the.se So cases were the 
small intestinal diverticula considered to be the prob- 
able primary cause of death. 

In the majority of this scrie.s, as indicated above, the 
diverticula were found at necroiisy; in 21 they were 
discovered during the course of abdominal operation, 
and in 10 on roentgcnographic examination of the 
small intestine.' Diagnosis by roentgcnoscopic and 
roentgcnographic examination is comparatively easy 
(Weber, H.M,: J. A. M. A. 113.1511-1510. Oct. 21, 
1939). 

Uncomplicated divcrticitlosis ol the small intestine 
does not give rise to any characteristic .symptoms. 
Symptoms referable to the diverticula appear with 
the occurrence of complication.s. In 13 of the 122 
cases constituting this scries, complicating conditions 
attributable to, or associated rvith, the diverticula were 
observed. The known complications of, or asso- 
ciated with, diverticula of the jejunum and ileum are: 
(1) acute mechanical obstruction, (2) chronic obstruc- 
tion, (3) inflammatory disturbances, (4) hemorrhage, 
(5) rupture of diverticulum, (0) foreign bodies, (7) 
neoplasms, benign or malignant. Eleven cases with 
unusual and interesting complications arc presented in 
detail. 

Carcinoid Tumors (So-Called) of the Ileum: Report 
of Thirteen Cases in Which There Was Metastasis. 
Malcolm B. Dockerty and Frank S. Ashburu. Arch. 
Surg. 47: 221-246, September 1943. 

The author studied the small bon-el tumors recorded 
in the files of the Mayo Clinic from 1900 to 1943. 
Among a total of some 130, there were 30 carcinoids, and 
of these 13 showed undoubted evidence of metastasis. 
The 13 case histories are reported at some length. The 
youngest patient was 39, the oldest 78, with an average 
age of 58; 8 were men and 5 women. Evidence of dis- 
turbed intestinal function was present in 9 of the cases; 
in 8 this consisted in symptoms of mild but progressive 
obstruction. In 0 patients abdominal masses could be 
palpated. Melena was observed only once, in con- 
trast to other types of small bowel tumor. In 3 cases 
no gastro-intestinal symptoms were present. Labora- 
tory findings were not characteristic. Roentgen study 
with barium was not always advisable clinically; in 
the cases examined acute buckling or kinking of the 
bowel was a common finding, and this the authors be- 
lieve is characteristic. 

Eleven cases were surgical problems; in 3 only a 
biopsy was done, because of the extent of the disease, 
and in another only a biopsy and short-circuiting opera- 
tion. In 5 a one-stage resection, and in 2 a two-stage 
resection was done. Eight patients remained . alive 
and well from ten months to fourteen years; 2 lived 
two and five years, respectively, and 1 died postopera- 
tively. These results are particularly surprising in view 
of the known presence of metastases. 

Pathologically the neoplasms tended to be in the ter- 
minal ileum as small, orange, submucosal nodules with 
minimal ulceration. In half the cases the tumors W'cre 
multicentric. Involvement of the regional nodes was 
observed in all 1 1 instances, and hepatic metastases were 
present in 5. The microscopic picture was that of a 


very low-grade adenocarcinoma. Both this and the 
power of dissemination shoivn by these tumors should 
lead one to consider them malignant. 

Lewis G. Jacobs, M.D. 

Appendiculocolic Fistula, Case Report. Louis P. 
River and Billens C. Grndingcr. Am. J. Surg. 61; 
297-299, August 1943. 

The authors present a case of appendiculocolic 
fistula, presumably due to intracolic rupture of an 
appendiceal abscess. 

A colored solidcr, age 24, gave a history of repeated 
attacks of abdominal cramps. Physical examination 
was negative except for tenderness on deep pressure 
over the right lower quadrant. Gastro-intestinal 
x-ray studies showed continued spasm in the cecal 
region and the prascnce of a small residual mottled 
density at the mesial aspect of the ascending colon 
slightly above the level of the transv'erse process of the 
fifth lumbar vertebra. As the patient continued to 
complain, the x-ray studies were repeated a month 
later. Considerable spasm wns present in the freely 
movable cecum, and it was difficult to make it fill well. 
The small mottled density seen previously appeared 
to be the wall of the colon, medial to a constantly un- 
filled area, and near what was thought to be the tip 
of a well filled, upward and medially directed appendix. 
At operation, a small, movable retroperitoneal mass was 
felt at the location of the mottled density. Only after 
the cecum was well mobilized was the appendix seen. 
It was then found to extend upward 2.5 cm. from its 
base, joining a rounded mass, 2.0 cm. wide by 1.5 cm. 
long, this latter joining the ascending colon 5 cm. above 
the base of the appendix. The mass tvas of doughy 
consistency and its contents were expressed into the 
colon. From the mesial aspect of this adventitious 
structure a long, .slightly thickened appendix extended 
downward and laterally toward the tip of the cecum. 

Appendiceal Lithiasis. Antonio M. Tripodi and 
Alfred L. Kruger. Am. J. Surg. 61: 138-142, July 
1943. 

A case of appendiceal calculus, diagnosed preopera- 
tively is reported. A 33-year-old soldier complained 
of a 20-pound weight loss and a poor appetite. Ex- 
amination revealed only slight tenderness in the right 
lower quadrant. A scout film, as well as a flat plate of 
the abdomen with the stomach filled with barium, 
showed a round, laminated, opaque shadow, measuring 
about 2 cm. in diameter, in the right lower quadrant, 
suggesting a gallstone in the terminal ileum. On the 
six-hour film, it was seen that the calculus was defi- 
nitely not in the ileum and it appeared as if the ap- 
pendix, which was filled with barium in its proximal 
portion, extended into the stone. On fluoroscopy, the 
cecum, appendix, and calculus were seen to be freely 
movable, and it was then believed that the shadow 
represented an appendiceal calculus. Gallbladder 
studies were normal. Appendectomy was carried out 
and a stone, 2.5 cm. in diameter, was found in the 
appendix. 

The author points out the importance of distinguish- 
ing between fecaliths and appendiceal calculi. The 
former are of frequent occurrence. The latter are rare. 
When appendiceal calculus is definitely diagnosed, 
surgery is indicated, as a superimposed acute in- 
flammatory process with perforation may occur. 
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Solitary Neurogenic Sarcoma of the Mesentery. 
Review of the Literature and Report of a Case. Morris 
J. Shapiro and Moris Honvitz. Am. J. Sm-g. 61: 132- 
135, July 1943. 

A solitary neurogenic sarcoma of the mesentery is 
reported. The patient, a 62-year-old man, was 6rst 
seen approximately three and a half months before an 
•e-xploratory laparotomy was performed. During this 
period he lost 35 pounds in weight and had a septic 
temperature, up to 103° daily. There was a mass in 
the abdomen extending about 4 cm. above, below, and 
to the right of the umbilicus. Preoperative roentgen- 
ograms revealed a large irregular accumulation of 
barium in the right lumbar region, having the appear- 
ance of an encapsulated cavity associated with the 
small intestine through perforation. A diagnosis of a 
cystic tumor communicating with the intestine was 
made and confirmed at operation, when a large solitary 
neurogenic sarcoma was found in the mesentery of the 
jejunum. Exploration revealed no metastases. The 
tumor was successfully removed, but the patient died 
twenty-one months later of metastatic involvement. 

Diagnostic Roentgenology in Gastroenterology for 
•the Year 1941. Frank J. Rigos and B. R. Kirklin. 
•Gastroenterology' 1: 669-686, July 1943. 

A Review of the Gastro-Enterologic Diagnostic 
Roentgenologic Literature for the Year 1942. Frank 
J. Rigos and B. R. Kirklin. Gastroenterology 1: 
942-960, October 1943. 

As the titles indicate, these are reviews of diagnostic 
roentgenology in the field of gastroenterology for 1941 
and 1942. The bibliographies would be of more value 
if the titles of the articles were included, although their 
.omission is in accord with the policy of the journal. 

THE BILIARY TRACT 

Primary Liver-Cell Carcinoma in Infancy. Report of 
Two Cases, One Showing Calcification. Wray J. 
Tomlinson and Ernst Wolff. Am. J. Clin Path 12: 
321-327, June 1942. 

Two cases are reported of primary liver-cell carci- 
noma in infancy. In each instance the patient — a 
child of IS months— was admitted to the hospital 
because of enlargement of the abdomen. 

In the first case roentgen examination revealed an 
.enlarged liver with scattered areas of calcification 
nithin the right lobe. The bony framework w'as 
nithin normal limits. Both lung fields showed small 
areas of partial calcification. No x-ra>' therapy was 
given. The patient died eleven days after admission 
to the hospital. Necropsy showed a tremendously 
enlarged liver, studded throughout with tumors meas- 
uring from 1.5 to 11.0 cm. in diameter, varying from 
a light blue-green to a dark brown-green color, ■with 
soft, necrotic areas. No regional or distant lymph 
node metastases could be demonstrated, but there was 
a small circumscribed tumor in a dilated vein in the 
apex of the left lung. The diagnosis was “primary 
liver-cell carcinoma (hepatocarcinoma) j anemic necro- 
sis with calcification; embolic tumor, left lung.” It 
was tliought that the calcification occurred in areas 
subjected to anemic necrosis due to tumor grorvth; 
there was no evidence of a teratoid hepatoma in this 
case. Of the S2 cases of primary liver-cell carcinoma 
occurring in children under 10 years of age which have 


been reported and found acceptable, only one other 
case showed calcification without teratoid aspects. 

X-ray examination of the other child showed the 
stomach displaced far to the left and posteriorly by a 
large upper abdominal mass interpreted as the liver, 
with enlargement of both right and left lobes. A clini- 
cal diagnosis of carcinoma of the liver was made and 
high-voltage roentgen therapy was given (total dosage 
not stated). Death occurred approximately thirty- 
eight days after admission to the hospital. Autopsy 
revealed a primary liver-cell carcinoma (hepatocar- 
cinoma), extending to the right kidney and adrenal and 
through the diaphragm to involve the mediastinum. 
X-ray therapy had not produced any significant 
necrosis of the cells or evidence of degeneration. 

THE ADRENAL GLANDS 

Cushing’s Syndrome in Children. Review of the 
Literature and Report of a Case. Jason E. Farber, 
Francis J. Gustina, and Anthony V. Postoloff. Am. 
J.Dis. Child. 65: 593-603, April 1943. 

While it is generally believed that Cushing’s syn- 
drome rarely occurs in children, the authors were able 
to collect from the literature 26 cases of the disease 
with onset before the age of 16. They review these, 
presenting the outstanding features in a table, and 
report an additional case. 

A w'hite boy aged 15 years was admitted to the Meyer 
Memorial Hospital (Buffalo, N. Y.) on April 2, 1941, 
complaining of generalized weakness and a severe 
persistent backache. His symptoms began in July 1940, 
with a rapidly acquired obesity, mild general malaise, 
and fatigue after moderate exertion. In November 
1940 he suffered mild frequency of urination with noc- 
turia. He also had frequent sore throats, blurring of 
vision, and occasional frontal headaches. In January 
1941, edema of the feet was observed on several occa- 
sions. 

The boy’s history' of growth, development, and ill- 
nesses was not remarkable, although he was considered 
mentally retarded. On admission he was moderately 
dyspneic and was unable to sit up because of his ex- 
treme general weakness, as well as the pain associated 
with motion. The obesity was confined to the face, 
neck, and trunk. The height was 170 cm., weight 
62.5 kg. The face rvas florid, greasy, and hairy, and 
there were a few small areas of telangiectasia. Ex- 
amination of the visual fields showed some mild periph- 
eral contraction, more evident in the right eye, 
examination of the e>'K was otherwise normal. The 
blood pressure was 1^/112. The external genitals 
were large but otherwise normal in appearance. Thwe 
was considerable tenderness on pressure oyer the 
lumbar vertebrae. On the lateral and anterior sur- 
faces of the thighs and flanks, and to a lesser oxteiit on 
the legs, were many purplish striae. Neurologic exami- 
nation was non-contributory except for revealing 
sluggish patellar and Achilles reflexes. Laboratory 
studies showed a decreased tolerance for sugar, hy'po- 
proteinemia, and hypochloremia. 

X-ray examination revealed slight enlargement oft e 
heart. The entire osseous system, especially' the sku 
and spine, showed severe osteoporosis. The skull ha 
a ground-glass appearance; the sella turcica was o 
normal size. All of the lumbar vertebrae showe 
narrowing of the bodies due to expansion of the niiclcu 
pulposus. 
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The patient’s condition became progressively worse. 
He became more dyspncic; his face grew more florid 
and obese; penile erections became impossible. No 
benefit was derived from roentgen irradiation of the 
pituitary body. Blood pressure varied from 190 to 166 
systolic and from 1-12 to 112 diastolic. Examination of 
the cyegrounds on July 21 showed evidence of prolonged 
papilledema with absence of disk margins and with 
many surrounding old hemorrhages and exudates and a 
few areas of retinitis proliferans. The visual fields 
showed beginning bitemporal hemianopsia. 

Retrograde pyclograms strongly suggested the pos- 
sibility of a tumor in the region of the upper pole of the 
right kidney, extrinsic to the organ. Perirenal pneumo- 
roentgenograms outlined a large adrenal tumor. A 
roentgenogram of the chest at this time showed scat- 
tered areas of pulmonary infiltration suggesting me- 
tastases. In spite of this, it was deemed advisable to 
remove the tumor, which proved to be an adrenal corti- 
cal carcinoma. Death occurred the day following 
operation. At autopsy tumor metastases were found 
in the lungs, kidneys, and veins. 

THE SKELETAL SYSTEM 

Symphalangism, a Familial Malformation. Paul 
Freud and Lawrence B. Slobody. Am. J. Dis. Child. 
<55: 650-557, April 1943. 

Symphalangism is defined as hereditary aplasia or 
hypoplasia of the interphalangeal joints and is believed 
to follow a simple dominant mendelian type of trans- 
mission. A family tree which covers four generations is 
presented. Nine of 10 members of the family were 
known to have symphalangism. Four of these cases, in 
a girl of 18 months and her three brothers, are described 
in detail and Illustrated. The family at first glance was 
thought to be Negro, but one of the progenitors was 
found to be an American Indian, who married a negress. 
All previously reported examples have been in the white 
race. Symphalangism is often accompanied by other 
congenital malformations, such as syndactyly, brachy- 
dactyly, pcs planus, and absence of the pectoralis 
muscles. 

There may be complete or partial lack of develop- 
ment of the interphalangeal joint, and any or all of the 
four extremities may be affected. Usually one person 
will exhibit various degrees of symphalangism in 
■different fingers. The proximal joints are commonly 
involved and the distal ones rarely. The thumbs are 
almost never affected, and the fifth fingers infrequently. 
When the interphalangeal joint is entirely absent, there 
is no dividing line between the two phalanges. With 
slight development of the joint, there are two distinct 
bones and two bone marrow cavities; motion is im- 
possible. When development has progressed a little 
further, some bending and stretching become possible. 
The stiffened parts of the fingers and toes have a col- 
"Umn-like appearance, and the covering skin is smooth, 
■with none of the folds normally produced by action of 
the joints: 

The differential diagnosis between ankylosis of the 
•finger joint and symphalangism is simple. Sym- 
phalangism is present from birth. Several fingers are 
■affected, the segment is extended, and the proximal 
joints are usually involved. Ankylosis is acquired; the 
segment is usually flexed, and the distal joints are in- 
wolved. 

Roentgenograms are presented, demonstrating the 


manner in which the various stages of articular differ- 
entiation occur during the life of the embryo. The 
earliest change is a constriction of the phalangeal beam. 
This progresses until only a central bony bridge re- 
mains. This bridging becomes less distinct and then 
invisible, and finally a normal joint space is formed. 
The process may cease at any point before complete 
differentiation, with resulting symphalangism. 

Roentgenologic Aspects of Ewing’s Tumor of Bone 
Marrow. Paul C. Swenson. Am. J. Roentgenol. 50: 
343-353, September 1943. 

Twenty-six cases of Ewing’s tumor, histologically 
proved and with fairly complete clinical and laboratory 
data, form the basis of this paper. The pathology and 
histogenesis of the tumor, as determined from a study 
of these and 16 additional cases, are the subject of an 
immediately preceding paper in the same journal 
(pp. 334-342) by Stout. Swenson merely points out 
that the histogenesis of the tumor is still disputed. 
Its cellular composition varies and because of this 
there are those who consider it a variant of reticulum 
sarcoma rather than a tumor having its origin “from 
vascular endothelium.’’ 

Of the 26 patients, the youngest was four years of 
age and the oldest rvas seventy-nine, the majority of 
cases falling in the period between ten and thirty 
years. Eleven patients were females and fifteen males. 
The initial lesions occurred most frequently in the 
humerus, ribs, femur, and ilium, in that order. Extra- 
osseous involvement was almost an invariable finding. 
Metastasis to the lungs is a common terminal episode; 
also to the brain and other viscera. 

Although the roentgenogram may reveal involve- 
ment of only a portion of the shaft of a long bone, 
pathologic specimens usually show that the disease has 
extended much further along the center of the bone 
than was apparent roentgenographically. Therefore, 
it is well to assume that the entire shaft may be in- 
volved. Because of the non-osseous origin of the tumor, 
only reactive or non-tumor bone is produced. This 
may be subperiosteal, in which case it is usually de- 
scribed as characteristically deposited in onion skin- 
like layers, or it may be intracortical. It was the 
author’s experience that bone lysis was usually the 
predominant finding. Few of the tumors in the series 
studied resembled each other except that their malig- 
nant nature was apparent. 

The histopathologic picture of the 26 cases varied. 
The impression was that the tumor always arises in the 
marrow. In most of the cases there seemed to be a 
definite expansion of the cortex. No estimate, of 
course, can be made of the amount of marrow involve- 
ment. Although there will be suggestive roentgeno- 
graphic and clinical features in these tumors, biopsy 
will have to be the deciding factor in all. 

As suggested above, it should be assumed for the 
purpose of roentgen therapy that the entire shaft of a 
long bone is involved. The lesion should be cross-fired 
from as many angles as necessary, in an attempt to get 
a maximum dose of about 4,500 r into the tumor. It 
is believed that a combination of surgery and roentgen 
therapy, when possible, will probably give the best 
results. 

Numerous roentgenograms are reproduced and de- 
tails of the 26 cases are tabulated. 

Clarence E. Weaver, M.D. 
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Solitary Neurogenic Sarcoma of the Mesentery. 
^Review of the Literature and Report of a Case. Morris 
J. Shapiro and Moris Horwitz. Am. J. Surg. 61: 132— 
135, July 1943. 

A solitary neurogenic sarcoma of the mesentery is 
reported. The patient, a 62-year-old man, was first 
seen approximately three and a half months before an 
exploratory laparotomy was performed. During this 
period he lost 35 pounds in weight and had a septic 
temperature, up to 103° daily. There was a mass in 
the abdomen extending about 4 cm. above, below, and 
to the right of the umbilicus. Preoperative roentgen- 
ograms revealed a large irregular accumulation of 
barium in the right lumbar region, having the appear- 
ance of an encapsulated cavity associated with the 
small intestine through perforation. A diagnosis of a 
cystic tumor communicating with the intestine was 
made and confirmed at operation, when a large solitary 
neurogenic sarcoma was found in the mesentery of the 
jejunum. Exploration revealed no metastases. The 
tumor was successfully removed, but the patient died 
twenty-one months later of metastatic involvement. 

Diagnostic Roentgenology in Gastroenterology for 
the Year 1941. Frank J. Rigos and B. R. Karklin. 
Gastroenterology 1: 669-686, July 1943. 

A Review of the Gastro-Enterologic Diagnostic 
Roentgenologic Literature for the Year 1942. Frank 
J. Rigos and B. R. Kirklin, Gastroenterology 1: 
942-960, October 1943. 

As the titles indicate, these are reviews of diagnostic 
roentgcnologj' in the field of gastroenterology for 1941 
and 1942. The bibliographies would be of more value 
if the titles of the articles were included, although their 
omission is in accord with the policy of the journal. 

THE BILIARY TRACT 

Primary Liver-Cell Carcinoma in Infancy. Report of 
Two Cases, One Showing Calcification. Wray J. 
Tomlinson and Ernst Wolff. Am. J. Clin. Path 12: 
321-327, June 1942. 

Two cases are reported of primary liver-cell carci- 
noma in infancy. In each instance the patient — a 
child of IS months — was admitted to the hospital 
because of enlargement of the abdomen. 

In the first case roentgen examination revealed an 
enlarged liver with scattered areas of calcification 
within the right lobe. The bony framework was 
within normal limits. Both lung fields showed small 
.areas of partial calcification. No x-ray therapy was 
given. The patient died eleven days after admission 
to the hospital. Necropsy showed a tremendously 
enlarged liver, studded throughout with tumors meas- 
uring from 1..5 to 11.0 cm. in diameter, varying from 
a light blue-green to a dark brown-green color, with 
soft, necrotic areas. No regional or distant lymph 
node metastases could be demonstrated, but there was 
a small circumscribed tumor in a dilated vein in the 
apex of the left lung. The diagnosis was "primary 
livcr-ccll carcinoma (hepatocarcinoma); anemic necro- 
sis with calcification; embolic tumor, left lung.” It 
was thought that the calcification occurred in areas 
subjected to anemic necrosis due to tumor growth; 
tlicre was no evidence of a teratoid hepatoma in this 
case. Of the 82 cases of primaiy- liver-cell carcinoma 
occurring in children under 16 years of age which have 


been reported and found acceptable, only one other 
case showed calcification without teratoid aspects. 

X-ray examination of the other child showed the 
stomach displaced far to the left and posteriorly by a 
large upper abdominal mass interpreted as the liver, 
with enlargement of both right and left lobes. A clini- 
cal diagnosis of carcinoma of the liver was made and 
high-voltage roentgen therapy was given (total dosage 
not stated). Death occurred approximately thirty- 
eight days after admission to the hospital. Autopsy 
revealed a primary liver-cell carcinoma (hepatocar- 
cinoma), extending to the right kidney and adrenal and 
through the diaphragm to involve the mediastinum. 
X-ray therapy had not produced any significant 
necrosis of the cells or evidence of degeneration, 

THE ADRENAL GLANDS 

Cushing’s Syndrome in Children. Review of the 
Literature and Report of a Case. Jason E. Farber, 
Francis J. Gustina, and Anthony V. Postolofi. Am. 
J. Dis. Child. 65: 593-603, April 1943. 

While it is generally believed that Cushing's syn- 
drome rarely occurs in children, the authors were able 
to collect from the literature 26 cases of the disease 
with onset before the age of 16. .They review these, 
presenting the outstanding features in a table, and 
report an additional case. 

A white boy aged 15 years was admitted to the Meyer 
Memorial Hospital (Buffalo, N. Y.) on April 2, 1941, 
complaining of generalized weakness and a severe 
persistent backache. His symptoms began in July 1940, 
with a rapidly acquired obesity, mild general malaise, 
and fatigue after moderate exertion. In November 
1940 he suffered mild frequency of urination with noc- 
turia. He also had frequent sore throats, blurring of 
vision, and occasional frontal headaches. In January 
1941, edema of the feet was observed on several occa- 
sions. 

The boy’s history of growth, development, and ill- 
nesses was not remarkable, although he was considered 
mentally retarded. On admission he was moderately 
dyspneic and was unable to sit up because of his ex- 
treme general weakness, as well as the pain associated 
with motion. The obesity was confined to the face, 
neck, and trunk. The height was 170 cm., weight 
62.5 kg. The face was florid, greasy, and hairy, and 
there were a few small areas of telangiectasia. Ex- 
amination of the visual fields showed some mild periph- 
eral contraction, more evident in the right eye, 
examination of the eyes was otherwise normal. The 
blood pressure was 1^/112. The external genitals 
were large but othersvise normal in appearance. There 
was considerable tenderness on pressure oyer the 
lumbar vertebrae. On the lateral and anterior sur- 
faces of the thighs and flanks, and to a lesser extent on 
the legs, were many purplish striae. Neurologic exami- 
nation was non-contributory except for revealing 
sluggish patellar and Achilles reflexes. Laboratory 
studies showed a decreased tolerance for sugar, hypo- 
protcinemia, and hypochloremia. . 

X-ray examination revealed slight enlargement of c 
heart. The entire osseous system, especially 
and spine, showed severe osteoporosis. The skull la 
a ground-glass appearance; the sella turcica 
normal size. All of the lumbar vertebrae 
narrowing of the bodies due to expansion of the nucic 
pulposus. 
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Disabling Changes in the Hands Resembling Sclero- 
dactylia Following Myocardial Infarction. Alf C. 
Johnson. Ann. Int. Med. 19: -1.33— IfiG. September 
1943. 

Trophic changes in the hands resembling the sclero- 
derma and sclerodactylia developing in Raynaud’s 
disease were observed in 39 patients siiflering from 
myocardial infarction. These c.anie from a group of 
178 cases of myocardial infarction in a series of 375 
patients with grossly evident heart disease. No painful 
disability of the hands of this nature was observed 
unless myocardial infarction had occurred. The 
diagnosis of infarction was made on the basis of a 
typical clinical picture and electrocardiographic studies. 

The first symptoms refcr.able to the hands appeared 
three to sixteen weeks after the occurrence of the 
myocardial infarction and consisted in pain and stifTness 
of the fingers. There was uniform, firm bilateral swell- 
ing of the hands, and the skin appeared smooth and 
tight. Color changes, varying from an erythema to 
cyanosis occurred, and the hands were cold to the 
touch. The skin, which was at first thin and glossy, 
later bcc.ame thickened and dull, as the swelling sub- 
sided. Pain and stiffness continued and atrophy of 
the soft tissues overlying the phalanges resulted in 
prominence of the mctacarpals and tendons. In some 
cases roentgenograms showed disuse atrophy of bone. 
Initial shoulder pain occurred in 27 cases, but this 
the authors do not consider related to the hand changes. 

In summarizing the status of the patients when last 
seen, the author states that all but 4 had atrophy of 
some degree; all but 2 had some limitation of motion of 
the fingers; 22 had contracture of the palmar fascia, and 
22 had residual shoulder stiffness. 

While the incidence of changes in the hands is high 
in this series — 21.8 per cent of 178 patients with 
myocardial infarction — the author believes that it would 
be found to be equally high in comparable studies if 
allowance were made for certain factors. Thus, some 
patients do not survive the myocardial lesion long 
enough for the syndrome to develop ; mild changes in 
the hands may be overshadowed by the cardiac symp- 
toms; many cases are classified as rheumatoid or 
atrophic arthritis; follow-up data in myocardial in- 
farction are not always available. 

The disabling changes in the hands associated with 
myocardial infarction may be mistaken for those of 
rheumatoid arthritis, but actually the clinical features 
are distinctive. The changes are limited to the hands 
and are strikingly uniform, involving the entire hand 
and not simply the joints, as is so often the case in ar- 
thritis. Stiffness rather than pain is the prominent 
feature in the later stages, and the entire hand is held 
rigidly with the fingers semiflexed. Ulnar deviation 
and subcutaneous nodules so characteristic of rheu- 
matoid arthritis do not occur. Contractions of the 
palmar aponeurosis of various degrees are common 
m the syndrome and unusual in rheumatoid arthritis. 
Finally, the syndrome occurs usually after middle life 
m patients with severe cardiovascular disease and has 
a tendency to recession, in contrast to rheumatoid 
arthritis, which begins usually before middle life in pa- 
tients without cardiovascular disease, and has a strong 
tendency to progression and extension. 

It is suggested that the cause of post-infarction sclero- 
dactylia (which is offered as a convenient and rational 
name for this syndrome) is anoxia of the tissues of the 
fingers, produced chiefly by ischemia resulting from re- 


flex vasoconstriction of the arteries of the hand in- 
duced by cardiac pain, and that the lesser effects of 
sclerosis of these arteries and the local anoxemia of the 
fingers which is part of the general anoxemia resulting 
from myocardial injury may increase the degree of the 
damaging tis.sue anoxia. 

Four cases are reported in detail, with pertinent 
photographs, roentgenograms, and electrocardiograms. 
Data on the remaining cases are presented in tabular 
form. 

In an addendum the author refers to Kehl's report on 
Diipuytren’s contracture as a sequel to coronary artery 
disease and myocardial infarction (Ann. Int. Med. 
19: 213, 1943. Abst. in Radiology 42: 311, 1944). 

Stephen N. Tager, M.D. 

THE GENITO-URINARY TRACT 

Traumatic Rupture of the Kidney. Payson Adams. 
Am. J. Surg. 61: 316-323, September 1943. 

The normal kidney may be ruptured by force exerted 
cither from the front, side, or back, by a blow, fall, or 
crushing force. Renal injuries may be classified into 
three main groups: contusions, with or without sub- 
capsular hematoma; fracture, complete or incomplete; 
and tears of the renal vessels. 

Examination of a patient with kidney injury usually 
demonstrates severe tenderness in the costovertebral 
angle, side, and upper abdomen; if perinephritic hema- 
toma is present, a mass may be palpated in the region of 
the kidney. Shock may occur immediately after the 
injury or may develop several hours later from hemor- 
rhage. Hematuria is present in 90 per cent of the 
cases, though obviously it is absent when the ureter has 
been severed or when the renal vessels have been rup- 
tured and the kidney spared from injury, or when the 
fracture line does not enter the renal pelvis. If blood 
clots block the ureter, hematuria disappears. 

X-ray examination of the abdomen is often disap- 
pointing because the renal areas are obscured by in- 
testinal distention, impossible or inadvisable to relieve 
with enemas, cathartics, or drugs. It is, however, of 
considerable value in revealing associated injuries, 
such as skeletal fractures, air under the diaphragm 
diagnostic of a ruptured viscus, or multiple intestinal 
fluid levels, suggestive of ileus. Excretory urography 
is the most valuable single accessory aid in determining 
the actual extent of renal damage. Retrograde urog- 
raphy is thought to be unnecessary and undesirable 
except when additional information is essential. 

The author stresses early operation, after primary 
shock from trauma to the nerve plexus about the kidney 
pedicle is controlled and before secondary shock from 
hemorrhage occurs. Seven cases of severely ruptured 
kidney are analyzed. 

Radiopaque Membranous Pyelitis Following Sulfona- 
mide Therapy. Payson Adams. J. A. M. A. 122: 
419-423, June 12, 1943. 

The author reports two cases in which a calcareous 
radiopaque membrane formed on the epithelial sur- 
faces of the calices and renal pelvis of a kidney par- 
tially or completely blocked by a small ureteral calculus. 
This occurred shortly after administration of sulfa- 
thiazole in one case and sulfadiazine in the other. The 
membrane and kidney were available for study in one 
case; in the other only the membrane, which passed 
spontaneously. 
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Sulfathiazole and sulfadiazine should not be given 
indiscriminately to patients known to have associated 
ureteral stasis, pyelonephritis, and alkaline urine, as 
in such cases they may cause the rapid formation of a 
non-soluble, calcareous, radiopaque membrane. Pre- 
ventive measures are correction of ureteral stasis, 
maintaining renal drainage, improving renal output, 
and rendering the urine highly acid. 

Early operative removal of such membranes is not 
indicated, as separation from the pelvis and calices is 
difficult if not impossible at this time. Later the 
membranes may separate spontaneously and pass 
without operation, or at least they may be more easily 
removed at operation. 

Department of Roentgenology 
University of Michigan (R. H. M.) 

Perinephric Abscess in Infants and Children. A 
Study of Twenty-Six Patients Surgically Treated. 
Henry Swan. Am. J. Surg. 61: 3-10, July 1943. 

Twenty-six proved and 6 possible cases of peri- 
nephric abscess, all occurring in children under thirteen 
years of age, are presented. The author classifies the 
lesions on an etiologic basis as metastatic (secondary to 
a distant focus), complicated by underlying renal dis- 
ease, and secondary to trauma to the kidney. In this 
series, 11 cases were in the first group, 14 in the second, 
and 1 in the third. 

The symptomatology of perinephric abscess in 
children differs little, if any, from that in adults. The 
site of the pain is varied and frequently fails to suggest 
the perinephrium as the site of disease. The type of 
abscess, whether metastatic, complicated, or trau- 
matic, may usually be diagnosed from the history, 
an antecedent infection suggesting the metastatic 
type of lesion, while a history which includes uri- 
nary complaints or the finding of albumin or white cells 
in the urine is indicative of a complicated type of 
lesion. A “limp,” due to irritation of the psoas muscle 
by the overlying inflammatory process, is a frequent 
complaint and may give an erroneous impression of 
hip-joint disease. 

Intravenous pyelography should be included in the 
preoperative study of every patient suspected of having 
perinephric abscess unless the patient is so ill that the 
procedure is contraindicated. This will give con- 
firmatory evidence in establishing the diagnosis, will 


demonstrate underlying renal abnormalities in those 
patients with the complicated type of lesion, and will 
establish the presence and gross functional status of 
the contralateral kidney. 

For metastatic or traumatic perinephric abscess, 
early incision and drainage constitute the treatment 
of choice. In abscess complicating urinary disease, 
therapy must be individualized, consisting in immedi- 
ate treatment of the perinephric abscess and the subse- 
quent treatment of the underlying urinary tract lesion. 
Cystoscopy and retrograde pyelography, when the 
condition of the patient permits, give valuable informa- 
tion on the status of the urinary tract and the treatment 
indicated. 

COMPLICATIONS 

An Unusual Complication of the Intraspinal Use of 
Iodized Oil. Paul C. Bucy and Irving J. Speigel. 
J. A. M. A. 122: 367-369, June 5, 1943. 

The authors point out that, in most of the few reports 
of permanent undesirable effects following the intra- 
spinal use of iodized oil, the final proof that the effects 
were directly due to the oil has not passed the most 
critical analysis without question. They record the 
case of a 36-year-old man with spondylolisthesis for 
which the lumbosacral spine had been fused in April 
1937. About a year later lipiodol myelography was 
done because of the development of left sciatica. 
Fluoroscopy revealed that some of the oil lodged at 
the level of the eighth dorsal vertebra and remained 
there permanently. Late in 1941 progressive symp- 
toms of involvement of the spinal cord at that level 
developed. Almost complete spinal block was found 
on lumbar puncture in February 1942. At operation, 
on March 10, 1942, two collections of encysted iodized 
oil in the subarachnoid space and a very thickened 
arachnoid membrane were found and removed. Nearly 
complete recovery followed in a few' weeks. 

It is concluded that in this case the presence of a pre- 
existent localized adhesive arachnoiditis caused some of 
the iodized oil to become trapped at that point. The 
iodized oil in turn stimulated fibroblastic prolifera- 
tion in the leptomeninx, thus increasing the arachnoidi- 
tis and resulting in dysfunction of the spinal cord. 

Department of Roentgenology 
University of Michigan (R. H. M.) 


RADIOTHERAPY 


NEOPLASMS 

Malignant Tumors of the Middle Ear and the Mas- 
toid Process. Frederick A. Figi and Bert E. Hemp- 
stead. Arch. Otolaryng. 37: 149-168, February' 1943. 

Thirty-eight cases of cancer involving the middle car 
and the mastoid process are reported: 25 were in- 
trinsic, originating in the middle car or mastoid process; 
13 were extrinsic, originating in the pinna or in the 
structures adjacent to it. 

The symptoms most commonly complained of are 
pain, discharge from the ear, ulceration in or about the 
ear, and decreased hearing on the affected side. The 
clinical findings var>' greatly depending on the origin 
of the neoplasm, subjective symptoms being out of all 
proportion to the physical findings. Tumors developing 
intrinsically may reveal little evidence of their presence 


until well advanced. Frequently the external canal is 
filled with polyps, which are recurrent and may be 
fairly fibrous. A highly vascular, readily bleeding 
mass or a granular grow'th may be present in the canal 
or the canal may be narrow'ed by a diffuse thickening or 
infiltration of its walls. In extrinsic cancer, the clinical 
findings are likely to be pronounced and in a high per- 
centage of cases a diagnosis of epithelioma can readily 
be made. 

Roentgenograms of the mastoid process should be 
made in all cases of chronic infection of the ear and in 
those cases where there is a possibility of cancer. This 
is particularly true in cases of an intrinsic lesion, since 
in these the roentgenograms will frequently furnish 
valuable information. Roentgenographic studies arc 
also essential in cases of extrinsic tumor extending into 
the external auditory canal or fixed to the mastoid 
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process. Although roentgenograms at times fail to 
reveal early involvement of the bone by a neoplasm, 
they often arc of aid in determining the extent of the 
process if invasion of the bone is present. Among the 
25 eases in this series in which the cancerous process 
arose within the mastoid cavity or middle ear or deep 
in the external auditory canal, the roentgenograms 
revealed evidence of patliologic change in the nrastoid 
process in 21. Destruction of bone was evident in 8 
cases, cloudiness in 7, sclerosis in 7, and a postoperative 
■defect in 4. Among the eases of extrinsic cancer, roent- 
genograms were positive in 9; destruction of bone was 
shown in C cases and cloudiness in 5; in 4 eases some 
cloudiness of the mastoid cavity was present, but de- 
struction of bone could not be discerned. 

The authors have found the u’ide removal of the 
accessible portion of the neoplasm by means of electro- 
coagulation — either the coagulating or the cutting 
current or both' — a definite improvement over excision. 
After thorough surgical removal of the neoplasm, 
radium points or tubes arc placed directly in the opera- 
tive cavity and a fairly caustic dose is given. If re- 
moval of the tumor appears to have been clean, points 
containing 1 mg. each of radium element encased in 
platinum usually arc employed, from ten to fifteen of 
these being held in place by means of iodoform gauze, 
which keeps them well removed from the bone itself. 
These points remain in the rvound for from twenty to 
thirty hours, a total dose of 300 to 400 mg. hr. being 
administered. A few days after operation, this treat- 
ment is supplemented with radium packs, an additional 
dose of from 4,000 to 18,000 mg. hr. being given. In 
cases in which the tumor is found to be highly malignant 
and the involvement so extensive that complete surgical 
removal appears impracticable, no attempt at com- 
plete surgical exenteration is made; radium points or 
tubes are immediately implanted directly into the 
growth, and the wound either is sutured loosely or a 
gauze pack is inserted to hold the radium in place. Con- 
siderable necrosis of bone usually results from electro- 
coagulation and irradiation, and removal of the re- 
sultant sequestrum, after separation, is required. 

The authors summarize the results obtained in their 
series of 38 cases. Twenty patients lived two years or 
more after treatment, 15 three years or more, 10 seven 
years or more, 8 eight years or more, 3 more than ten 
years, and 1 fifteen years. Two patients could not be 
traced. 

End Results of Treatment of Malignant Lesions of 
the Nasopharynx. Gordon B. New and Walter 
Stevenson. Arch. Otolaryng. 38: 205-209, September, 
1943. 

A follow-up study was made of 271 patients treated 
prior to 1937 for malignant tumors originating in the 
nasopharynx. A biopsy revealed evidence of a malig- 
nant process except in 37 cases; in these cases the 
subsequent course of the disease confirmed the clinical 
diagnosis. Of the 234 histologically proved cases, 184 
were squamous-cell carcinoma, 7 adenocarcinoma, and 
43 sarcoma. Almost two-thirds of the treated patients 
were between 30 and 59 years of age. The average age 
of all the patients treated was 43.3 years. 

All cases were treated by irradiation. The radium 
J''as introduced into the nasopharynx by means of a 
lead T applicator. The cross piece of the T, in the 
form of a trough, carried the radium directly against 
the tumor. Supplementary external radium or roent- 


gen irradiation was employed in every instance. 
Fractional doses of roentgen rays were used in some 
cases. The patients returned every six weeks or two 
months for observation, and further therapy, directed 
into the nasopharynx or given externally, was carried 
out as indicated. 

Of the patients who had sarcoma, 26.8 per cent 
were alive five years after treatment; and of patients 
who had squamous-cell epithelioma, 8.9 per cent were 
alive. Of the total number of patients who had malig- 
nant lesions, 13 per cent were living after five years. 
Twice as many patients with squamous-cell carcinoma 
were alive in the group without involvement of the 
lymph nodes at the time of treatment as in the group 
with such involvement. 

Lymphoepithelioma of the Nasopharynx. Report 
of a Case. A. H. Persky. Arch. Otolaryng. 37: 813- 
•818, June 1943. 

A case of lymphoepithelioma of the tonsil and naso- 
pharynx is reported. 

A woman, aged 52, was admitted to the hospital on 
July 17, 1940, complaining of a lump on her neck. 
This was first noticed thirty years before and had 
become progressively larger, until on admission it was 
the size of an orange. The growth was always symp- 
tomless, freely movable and painless, and moved up and 
down with swallowing. Examination shotved the right 
tonsil to be greatly hypertrophied, extending beyond 
the mid-line, upward above the level of the soft palate, 
and downward along the carotid artery. It was rather 
firm, and on the mesial surface was a small superficial 
ulceration. On the right side was a palpable, painless 
submaxillary lymph node. 

On July 24, the right tonsil was removed. The mass 
was well encapsulated and was enucleated from the 
fossa readily, leaving no residual tissue. There was no 
evidence of extension of the growth along the large 
vessels of the neck, nor were the cervical nodes pal- 
pable. The pathologic diagnosis was not conclusive, 
but the condition was thought to be an early Hodgkin’s 
disease or a lymphoepithelioma. 

On June 9, 1941, the patient was again seen, com- 
plaining of nasal obstruction and a swelling along the 
right side of her neck. This swelling was first noticed 
four months earlier and had become gradually larger. 
Examination of the throat revealed no evidence of re- 
currence of the original tumor, but the entire chain 
of cervical lymph nodes was palpable and enlarged. 
Each node was discrete, freely movable, and painless. 
A tentative diagnosis of Hodgkin’s disease was made. 
Before a biopsy could be performed, however, the 
patient suddenly began to expectorate blood, and the 
following day she vomited a large quantity of black 
blood. On examination the bleeding proved to come 
from a large, soft, well encapsulated mass high in the 
nasopharynx, well above the level of the soft palate. 
A biopsy suggested a diagnosis of Schmincke’s tumor 
(lymphoepithelioma) . 

High-voltage roentgen therapy was given: fourteen 
daily treatments of 200 T each, directed to alternate 
sides. The blee’ding stopped and the tumor regressed 
rapidly. On June 29, it was impossible to find any resid- 
ual evidence of tumor tissue, and locally the condition 
was considered cured. Death occurred from coronary 
occlusion about six months after the second admission. 

This case presents a number of interesting features — 
the occurrence of the growth in the tonsil; the belated 
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appearance of cervical adenopathy (probably meta- 
static); the tumor in the nasopharynx, which would 
have been unrecognized if it had not been for the pro- 
fuse hemorrhages; and the prompt regression of this 
latter growth after the institution of high-voltage 
roentgen therapy. 

The author discusses , the possible correlation of the 
two pathologic processes — whether the nasopharyngeal 
growth was merely a recurrence or metastasis of the 
original tumor in the tonsil or whether there were two 
malignant growths occurring about a year apart. He 
seems to favor the latter view. 

X-Ray Treatment of Diseases of the Larynx. Maurice 
Lenz. Ann. Otol., Rhin. & Laryng. 52: 85-108, March 
1943. Also in Tr. Am. Laryng. A. 64; 206-237, 1942. 

X-ray treatment is employed chiefly in three groups 
of laryngeal diseases, namely, chronic inflammation, 
benign tumors, and cancer. 

Inflammatory tissue is more radiosensitive than the 
adjacent normal tissues, and the latter remain prac- 
tically unaffected by the small doses necessary to in- 
hibit the growth of the former. Benign tumors are 
less responsive to radiation than inflammations, and 
some are so radioresistant as to make x-ray therapy im- 
practical. The treatment is more likely to be successful 
in hemangiomas and papillomas. Carcinoma of the 
larynx is usually more radioresistant than either of the 
first two groups. The x-ray dosage ivhich is required to 
arrest the growth in most of these cases is close to the 
maximum tolerated by the normal tissues and produces 
sloughing of the irradiated epidermis and of the laryn- 
geal and pharyngeal mucosa. Unless the. dosage has 
been too intensive, however, healing follows soon after 
the slough has separated, leaving little or no clinical 
evidence of radiation damage of the normal tissues. 

Inflammations: The inflammatory diseases of the 
larynx in which x-ray treatment has been carried out 
most often are tuberculosis, blastomycosis, and scle- 
roma. The author quotes numerous authorities on 
dosage and results in these lesions but does not record 
any extensive personal experience. 

Benign Tumors: A case of hemangioma in an infant 
of 8 months and one of multiple papillomas in a woman 
of 22 years are recorded. The dosage in the child was 
1,000 r to each side of the larynx, 150 r being given 
daily to alternate fields, with a 6-cm. cone (200 kv., 
25 ma.. 50 cm. T.S.D., 0.5 mm. Cu -f- 1,0 mm. Al). 
Treatment was given from June 9 to June 25, 1941, 
and eleven months later there was no evidence of 
disease. In the older patient repeated attempts to re- 
move the papillomas by a biting forceps had failed. 
Left and right laryngeal fields were exposed daily for 
20 treatments of 100 r each (200 kv., 25 ma., 1.0 mm. Cu 
-)-1.0 mm. Al, 50 cm. T.S.D.). The treatments were 
given in August and September of 1937 and the papil- 
lomas disappeared promptly, with no recurrence until 
1941, when a single small papilloma appeared on the 
right vocal cord. Follow-up studies on several similar 
cases suggest that x-ray treatment of multiple papillo- 
mata in adults is worth while. About 200 r to each 
right and left lateral laryngeal field, as given in the 
case quoted, is the dosage generally required. 

Cancer: The greater part of this paper is devoted to 
laryngeal cancer. In the Radiotherapy Department of 
the Presbyterian Hospital, New York, from which the 
communication comes, the technical factors used are 
200 kv., 25 ma., 1 to 2 mm. Cu orThoraeus filter, plus 


1 mm. Al, and a 6 X 8 or a 7-cm. circular field over each 
lateral surface of the larynx. Occasionally smaller or 
larger fields are used and rarely an anterior or posterior 
field is added, depending on the location and extent 
of the disease. Treatment is started with about 50 to 
75 r to each side of the larynx. After a few days, de- 
pending on the laryngeal reaction, this is raised to 100 
or 125 r per field. The treatment is continued for four 
to seven weeks up to a total of about 3,000 to 3,500 r 
to each side, depending upon the size of the field and the 
laryngeal reaction. At the height of the reaction, the 
epithelium of the irradiated mucosa sloughs off and 
the defect is covered by a pseudodiphtheritic membrane. 
The following table shows the results (as of January 
1942) in -89 patients treated between 1932 and 1936. 
An analysis of these cases is included and several are 
reported in some detail. 


Treatment 

No. 

Treated 

No. Clinically 
Free from 
Cancer, 
January 1942 

X-ray treatment after total 

14 

4 

laryngectomy 

X-ray treatment after par- 

5 

(9 years) 

3 

tial laryngectomy 

X-ray treatment only 

70 

13 

Totals 

89 

20 


Value of Post-Operative Radiotherapy in Carcinoma 
of the Breast. R. MeWhirter. Edinburgh M. J. 
50: 193-207, April 1943. 

A series of 1,879 cases of carcinoma of the breast is 
reviewed. The average age of the patients was 55.5 
years. In order to evaluate the results of treatment, 
the cases are grouped according to the method of 
staging suggested by Doctor Ralston Paterson: In 
Stage I the growth is confined to breast. In Stage II 
there are palpable mobile nodes in the axilla. In Stage 
III the growth has extended beyond the corpus marn- 
mae, the skin is invaded or fixed over an area large in 
relation to the size of the breast, and the tumor is 
fixed to underlying muscle. Axillary nodes may or 
may not be palpable, but if present they must be 
mobile. In Stage IV there are fixation or matting of 
axillary nodes, indicating extension outside the capsule, 
complete fixation of tumor to chest wall, and metastases 
in supraclavicular nodes, in skin wide of the tumor, to 
the opposite breast, and to distant parts. In this senes 
30 per cent of the cases were in Stage I, 17 per cent m 
Stage II, 20 per cent in Stage III, and 21 percentin Stage 
IV; 11 per cent were recurrent carcinomas, and 1 per 
cent were unstaged. 

To show the effects produced by postoperative raau^ 
therapy, two groups of patients are compared— 
those treated by operation alone and those treated by 
operation and a full course of radiotherapy (not tes 
than 3,500 r in three weeks to the chest wall and to the 
whole length of the chain of nodes from axilla to supra- 
clavicular region on the affected side). The cases m 
Stage IV, which could be given palliative treatmen 
only, and the patients who died postoperatively are 
excluded. The author found that, if a patient remaine 
free from recurrence of the tumor for a period of tlnce 
years, she was likely to be alive at the end of five 
years, and the figures in this report are therefore 



Vol. ■12 


Abstracts of Current Literature 


423 


based on the shorter period. Symptom-free is used in 
the sense of indicating that the patient was symptom- 
free for three years, not merely at the end of that 
period. 

Fifty-four per cent of the patients in Stage I who 
received radical surgery only were symptom-free for 
three years; 76 per cent of those who received surgery 
plus radioUierapy were symptom-free for the same 
length of time; in Stage II, 28 per cent of the patients 
who received radical surgery and 60 per cent of those 
who received surgery plus radiotherapy were symptom- 
free for three years; in Stage III 21 per cent of the 
patients who received radical surgery and 44 per cent 
of those who received surgery plus radiotherapy were 
symptom-free for three years. 

Treatment of Carcinoma of the Cervix at Charity 
Hospital: Preliminary Report of End Results. Manuel 
Garcia and Leon J. Menville. New Orleans M. & 
S. J. 96: 87-91, September 1943. 

A three-year follow-up study of 226 patients with 
carcinoma of the cervix seen between April 1938 and 
August 1939 is presented as a preliminary report. 

Treatment was by a combination of x-ray and radium 
irradiation whenever possible. It usually began with 
external roentgen therapy — 1,600 to 2,000 r in air 
through each of six pelvic ports in a period of 24 days, 
using 200 kv., 0.5 mm. Cu plus 1.0 mm. A1 filtration, 
and 50 cm. distance. In addition, many patients re- 
ceived 5,000 r or less pervaginally. Radium was ap- 
plied approximately one month later, when 5,000 to 
8,000 mg. hr. were given in four to eight days, about 
half in the cervical canal and half in the vaginal fornices. 

Besides 192 primary cases, the series included 22 re- 
currences and 12 patients with clinically healed lesions 
who received prophylactic irradiation, but the results 
in these small groups are not considered significant. 
The absolute three-year survival rate for the primary 
cases (one received no treatment and is therefore 
omitted) is 37.7 per cent. 

For a study of the prognostic significance of various 
factors, 12 other patients who rejected therapy or dis- 
continued it after one or two visits are omitted, leaving 
179 upon which the authors’ conclusions are based. 
Of this number, 174 had squamous-cell carcinoma with 
a three-year survival rate of 41 per cent, and 5 had ade- 
nocarcinoma with a survival rate of 20 per cent. In 
the 44 septic cases, there was a 29 per cent survival, 
whilein the 135 uninfected cases thesurvival rate was 43 
per cent. Little difference was noted in the age groups. 
Nine patients had developed carcinoma in the cervical 
stump and showed 22 per cent survival, whereas the 170 
patients having carcinoma in the intact uterus showed 
41 per cent survival. Concerning these figures the 
authors say: The variations in the survival rates 
recorded are not statistically significant, and we have 
no evidence to indicate that the type of lesion, the histo- 
logic picture, the age of the patient, or the presence of 
infection definitely influences the outcome of treatment. 

As in other series, the anatomic extent of the disease 
again proved the most reliable standard for prognosis. 
The survival rates were 81 per cent in Stage I, 60 per 
cent in Stage II, 33 per cent in Stage III, 6 per cent in 
Stage IV. The cases having lesions of the stump are 
not included in these statistics. 

Results of series recorded by other authorities are 
quoted for comparison. 

Lester M. J. Freedman, M.D. 


Hemangioma of the Elbow Successfully Treated with 
Radium at an Early Age. Ira I. Kaplan. Am. J. Dis. 
Child. 6S : 785-787, May 1943. 

As has been strongly emphasized by many thera- 
peutists, the earlier in life hemangioma is treated, the 
more ready the response to irradiation, the better the 
curc,’and the less the ultimate disfigurement. Treat- 
ment of birthmarks of this type has sometimes been 
postponed, however, because of the fear that radiation 
may cause injuries to growing bones, especially when 
radium is applied at the area of a joint. It is, indeed, 
true that growing bone is susceptible to radiation 
injury, but a study of the cases recorded in the litera- 
ture discloses that all such injuries were the result of in- 
tensive irradiation for a neoplasm or for correction of 
asymmetry of the limbs. In the treatment of hemangi- 
omas, only mild applications of small doses of radium are 
employed at long intervals and no intensive, persistent 
treatment is maintained over any one area. The effect 
is primarily on the vascular network forming the 
hemangioma. When properly administered, such 
radium emanations should be almost totally absorbed 
in the superficial tissues and should in no way affect 
the underlying growing bone. 

A case is reported in which treatment was applied 
directly over the elbow joint, opposite the epiphysis. 
The patient was followed over a period of nine years, 
from ten weeks to nine years of age. A total of 655 
mg. hr. of radium, with platinum filtration, was given 
over a period of eleven months. The lesion is com- 
pletely healed; there is no impairment of articular 
function, nor any evidence of involvement of bone, im- 
pairment of epiphyseal' growth, or discrepancy in the 
length of the bones of the two arms. 

Multiple Primary Malignant Lesions. Two Case 
Reports. Heinrich L. Wehrbein and John J. Weber. 
Am. J. Surg. 61: 143-147, July 1943. 

Two cases are reported of multiple malignant lesions. 
One patient had a carcinoma of the stomach and a pro- 
static carcinoma ; both tumors had metastasized. The 
other patient had a prostatic carcinoma and a rhabdo- 
myosarcoma of the rectum. 

The authors call attention to the relative frequency 
of multiple malignant tumors. 

NON-NEOPLASTIC DISEASES 

Roentgen Treatment of Acute Bursitis of the 
Shoulder. John H. Harris. Pennsylvania M. J. 
46: 683-684, April 1943. 

The author advocates the employment of roentgen 
therapy in acute bursitis of the shoulder and reports 
the “most gratifying response” in 40 cases thus treated. 
Daily treatments are given for three or four days, 250 r 
in air per treatment. The kilovoltage employed is 
unimportant providing filtration is adequate. The 
author has used 200 kv.p. with 0.5 mm. Cu plus 1.0 
mm. A1 and 120 kv.p. with 5.0 mm. Al, with equally 
good results. A 10 X 10 cm. area is treated, with 
centering at the point of maximum tenderness. Care is 
taken to avoid the lung field. 

Within twenty-four to thirty-six hours there is 
marked relief from pain, and by the end of the third 
day the severe pain has disappeared. There remains a 
stiffness which gradually subsides, and most patients 
are using the arm in a normal manner in a week to ten 
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days. The calcium is slowly absorbed, and in the cases 
re-examined it had completely disappeared in three to 
four months. 

Erythroblastic Anaemia with Review of the Litera- 
ture. James M. Flynn. Brit. J. Radiol. 16: 157—165, 
June 1943. 

Erythroblastic anemia (Cooley’s anemia, von 
Jaksch’s disease) is commonly seen in the children of 
Mediterranean races. Its occurrence in other races 
has never been proved. The cause is unknown. 

The symptoms are pallor, enlarged spleen, pro- 
gressive anemia, and icterus. The blood picture shows 
marked achromia and poikilocytosis. The red cells are 
resistant to hypotonic salt solution. Normoblasts are 
characteristically present. 


The long bones have a thinned cortex with prominent 
trabeculae at the ends and increased porosity, some 
areas presenting a "punched-out" appearance. The 
skull changes are especially characteristic. There is 
increased thickness, particularly in the frontal and 
occipital regions. Striations appear perpendicular to 
and arising from the thin inner table. 

No kno4vn treatment is of any avail. Splenectomy is 
indicated when the spleen is unduly enlarged, but this 
does not change the course of the disease. Authorities 
differ as to the value of irradiation. The preponderance 
of evidence is that it is unsuccessful. 

One case is recorded and an excellent review of the 
literature is presented. Eighty-six references are ap- 
pended. 

Sydney J. Hawley, M.D. 


EXPERIMENTAL STUDIES 


Effect of X-Rays on Aqueous Solutions of Biologi- 
cally Active Compounds. Walter M. Dale. Brit. J. 
Radiol. 16: 171-172, June 1943. 

On exposing solutions of crystalline carboxylpepti- 
dase of various concentrations to different amounts 
of roentgen radiation, it was found that dilute solutions 
could be almost completely inactivated by small doses 
while concentrated solutions required proportionately 
much larger doses to produce the same effect. It was 
also found that the enzyme was not inactivated in the 
presence of its substrate and that this "protection 
phenomenon’’ was exerted by a number of other sub- 
stances, as nucleic acid and various sugars. Sodium 
chloride, however, did not protect the enzyme from in- 
activation. Both the dilution and protection phenom- 
enon held for organic biologically active substances 
other than enzymes, such as acetylcholine. Both phe- 
nomena and their quantitative relations may be under- 
stood by assuming that the radiation acts upon the 
solvent, forming an intermediate product, which then 
reacts with the solute. 

These roentgen findings indicate that the biological 
effects of radiation are to be explained upon an indirect- 
action theory rather than a quantum-hit theory. The 
indirect-action theory accounts not only for the effects 
in simple solutions but also in complex systems. It ex- 
plains adequately both the dilution effect and the pro- 
tection effect and is applicable to conditions of irradia- 
tion of living tissue. 

According to this theory the effect of x-rays on a given 
substance will depend on the specific affinity between 
it and the intermediate product, on the affinity of other 
substances present at the same time, on their relative 
concentrations, and on the physiologic action of these 
substances. 

It is possible to correlate these findings on simple 
systems with some of the observed phenomena in more 
complex living matter. Thus, younger cells, more es- 
pecially embryonic cells, and sprouted seeds are more 
sensitive than older cells and dry seeds, because of 
their greater w'ater content (the dilution effect). The 
variation in radiosensitivity of a cell in certain phases 
may be explained by the operation of both dilution and 
protection effects, as local conditions in the protoplasm, 
which is not homogeneous, may permit changes in the 
activity of certain proteins after irradiation. This will 


also explain the graded "non-specific” response to ir- 
radiation and the great "specific” sensitivity under 
certain conditions. Sydney J. Hawley, M.D. 

Response of Cells in Vitro to Variations in X-Ray 
Dosage. Use Lasnitzki. Brit. J. Radiol. 16: 137-141, 
May 1943. 

In experiments previously reported (Brit. J. Radiol. 
16: 61, 1943. Abst. in Radiology 41: 526, 1943), 
doses of radiation ranging from 100 to 1,000 r to tissue 
cultures from the choroid and sclerotics of 9- to 11-day- 
old chick embryos produced temporary inhibition of 
mitosis with some degenerating cells. 

In this study, carried out with the same tissue and 
dosages of 2,500 to 10,000 r (160 kv. constant potential, 
1.2 mm. A1 filter, 100 r per minute), breakdown of the 
cells occurred soon after irradiation; the greatest ef- 
fect appearing at three hours. Cultures in which mi- 
totic activity was reduced before irradiation responded 
in the same manner. 

The author concludes that the time at which the 
degenerate cells appeared and the absence of mitotic 
recovery during the period of observation indicate that 
the degeneration seen after the doses employed in these 
experiments is due to a breakdown of cells in the rest- 
ing stage. This is in contrast to the results following ex- 
posure to a dose range of 100 to 1,000 r, which indi- 
cated an effect on the dividing mechanism. 

Sydney J. Hawley, M.D. 

Some Results of the Photographic Estimation of 
Stray X Radiation Received by Hospital X-Ray Per- 
sonnel. L. H. Clark and D. E. A. Jones. Bnt. J. 
Radiol, 16: 166-168, June 1943. 

A method of determining the approximate dosa^ 
of stray radiation received by members of an x-ray sta , 
by carrying a dental film in a suitably designed holder, 
is described. Only a portion of the film is expose . 
On the remainder of the film an exposure of 
quantity and quality is made for comparison. Whi e 
the method is not extremely accurate, it is convenien 
and errors are on the safe side. Two thousand tests in 
four different hospitals showed that the vast majority 
of workers were receiving less than 0.25 r per worwng 
day. Sydney J. Hawley, M-D. 
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Roentgen Diagnosis of Primary Atypical Pneumonia* 

MAJOR ELBERT KENNETH LEWIS, M.C., A.U.S. 

297th General Hospital, Fort Dix, N. J. 
and 

LIEUT. COL. FRANK B. LUSK, M.C., A.U.S. 

Vaughan General Hospital, Hines, 111. 


O UR PURPOSE IN presenting this paper is 
to describe the roentgen manifesta- 
tions of primary atypical pneumonia of. 
unknown etiology (1-7) and to differen- 
tiate it from pulmonary lesions which it 
simulates. These include acute and 
chronic infections of bacterial, fungus, 
and virus etiology, occasionally tuber- 
culosis, atelectasis, passive congestion, and 
neoplastic and metastatic infiltrations. 

The term atypical pneumonia refers to 
virus diseases of either known etiology, 
such as influenza A or B and ornithosis 
(psittacosis), and those of unknown etiol- 
ogy. Roentgenologically these cannot be 
differentiated one from another, and for 
the purpose of this discussion the)'- will be 
considered in the same category. 

The material here presented is based on 
a correlation of the roentgenological, physi- 
cal, and pathological findings. 

PATHOLOGY 

In order better to understand the various 
roentgen findings, a brief review of the 
pathology of atypical pneumonia seems 
necessary. As shown in the microscopic 
sections taken from our one case which 

1 Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago 
III.. Dec. 1-2, 1943. ’ 


terminated fatally, as well as in those 
submitted to us by the Army Medical 
Museum (8), the pathology is that of an 
interstitial pneumonitis. It corresponds to 
the descriptions of Longcope (9) and Saphir 
(10). 

Grossly, the hilar lymph nodes are hyper- 
plastic and edematous. The larger bron- 
chi are inflamed. These pathological 
changes may explain the increased size 
and density of the hilar shadows seen in the 
roentgenogram. The walls of the smaller 
bronchi are thick and rigid and project 
above the lung surface when seen on cut 
section. This thickening and rigidity are 
represented in the roentgenogram by in- 
creased pulmonary markings. Although 
the lung for the most part is air-containing, 
focal areas of atelectasis or alveolar exu- 
dation are seen. These may explain the 
mottled density demonstrable roentgeno- 
graphically in the lung parenchyma (Fig. 
18). 

Microscopically there is a profound in- 
filtration of mononuclear cells, affecting 
chiefly the bronchial walls, peribronchial 
structures, and interalveolar septa, as 
illustrated by the photomicrographs from 
our case (Figs. 1-5). 

Figure. 1 shows thickening of the inter- 
alveolar septa by an infiltration consisting 
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of lymphocytes, liistiocytes containing 
blood pigment, and mononuclear cells (A). 
The alveoli are free of exudate (B). Be- 
cause tliey are still air-containing, the 
shadow density presumably due to the 
interalveolar infiltration tends to be soft 
(Figs. 12-14). 

Figure 2 shows a bronchus, the Avail of 
which is edematous and is infiltrated by 
tlie same cellular elements (A) as in Figure 
1. This infiltrate is present in the peri- 
broticliial and adjacent interalveolar septa 

(B) . The bronchial mucosa is fragmented 

(C) . Its epitlielium is eroded and the cilia 
are absent. The lumen is filled by a 
fibrinous exudate consisting mostly of 
neutrophils, some histiocytes, and a few 
monocytes (D). This peribronchial in- 
flammatory'^ reaction as well as the asso- 
ciated congestion may explain the increased 
density of the truncal markings seen roent- 
genologically (Figs. G, 8). 

Figure 3 (high-power) shows in more de- 
tail the peribronchial infiltrate and atelec- 
tasis (A), the thickening of the bronchial 
walls, the disruption of the mucosa (B), 
and the cellular plug within the lumen (C). 

Figure 4 shows an area of atelectasis ad- 
jacent to the bronchus (A). Such areas 
are fairly common and probably are the 
result of bronchial occlusion by the cellular 
exudate (Fig. 3). They may account 
for or contribute to the soft, downy shad- 
ows seen in the periphery of the lung or in 
the costophrenic angles (Figs. 15, 20). 
The visceral pleura also shows edema and 
infiltration (B), appearing on the roent- 
genogram as slight thickening of the 
pleura or occasionally a tenting of the 
diaphragm (Fig. G). A small patch of 
alveoli containing a gelatinous exudate is 
shown (C). In this exudate is found an 
occasional monocyte but no neutrophils. 
It is the presence of this exudate that ac- 
counts for the patchy density (Fig. 18). 

Figure 5 shows an interstitial pneumoni- 
tis (A) and a confluent bronchopneumonia 
containing pneumococci (B). In the latter, 
the alveoli are filled rvith an exudate 
characteristic of the bacterial pneumonias. 
Such areas of bronchopneumonia also show 



Fig. 5. Interstitial pneumonitis (A) and bacterial 
pneumonia (B). X65. 


as a patchy density. Usually they are 
more dense and more lobular than are 
those seen in atypical pneumonia. When, 
however, there is alveolar exudation, ir- 
respective of its nature, aids other than 
the x-ray are necessary to determine its 
kind (5, 7). 

Lesions similar pathologically to those 
described above have been observed in 
influenzal pneumonia (11), ornithosis (psit- 
tacosis), American Q fever, and the pneu- 
monias of measles and pertussis (8). 

SOURCE OF MATERIAL 

During the period December 1942 to 
May 1943, inclusive, about 6,000 patients 
with an acute epidemic respiratory tract 
infection were admitted to the Station 
Hospital, Fort Custer, Mich. Of 500 
such patients who w'ere studied in detail, 
approximately 25 per cent showed roentgen 
evidence of pulmonary involvement. 

CRITERIA FOR DIAGNOSIS 

It has been said by some that the x-ray 
findings of atypical pneumonia are char- 
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Fig. 6. Bronchitic phase, showing increase in size and density of hilar shadows, prominent pulmonary 
markings, and a pleural adhesion to the right dome of the diaphragm. 

Fig. 7. Boeck’s sarcoid, showing enlarged hilar nodes and soft infiltration into the right lung. 


acteristic. This statement we feel is not 
warranted, without qualification. While 
roentgenologically atypical pneumonia has 
certain distinguishing features, a diagnosis 
based solely on the roentgenograms is 
impossible. Mindful of this, we have felt 
it necessary to establish certain criteria as 
a basis for diagnosis. These have reference 
to the mode of onset, clinical course, physi- 
cal findings, roentgen findings, white blood 
count, bacteriologic examination of the 
sputum, and the response to the sulfon- 
amides. 

From our studies of the epidemic of 
acute respiratory tract infection, we are 
convinced that the pulmonary lesions are 
but a local manifestation of a syndrome 
in which both the upper and lower respira- 
tory tract participate. Just as the disease 
may predominantly affect the naso- 
pharynx, the larynx, or the trachea, and 
be correspondingly designated as a naso- 
pharyngitis, laryngitis, or laryngo-trachei- 
tis, so it may affect any part or parts of the 
pulmonary tract simultaneously or suc- 
cessively. From our physical and x-ray 
examinations, we find that the manifesta- 
tions in the lung fall naturally into four 
phases, b/s., the bronchitic, peribronchitic, 


alveolar, and broncho-alveolar, depending 
upon what part of the pulmonary tract is 
predominantly involved. 

ROENTGEN DESCRIPTION OF THE PHASES 

Bronchitic Phase (Fig. 6.): The bron- 
chitic phase is characterized by increased 
size and density of one or both hilar shad- 
ows (12) and prominence of the truncal 
shadows extending from the hila into the 
lower lobes. The markings of the smaller 
bronchi likewise may be demonstrated in 
the peripheral zone of the lung. These 
roentgen findings might be explained by 
the hyperplasia and congestion of the 
hilar lymph nodes and by the infiltration 
and congestion in the bronchial and pen- 
bronchial tissues (Figs. 2, 3). 

The bronchitic phase must be differ- 
entiated from acute and chronic bron- 
chitis, of whatever cause, as, for example, 
chronic sinusitis, tonsillitis, and inhala- 
tion of irritating gases. To be considered, 
also, are passive congestion and enlarge- 
ment of the hilar nodes of whatever 
nature. 

Certain lesions, as the various types of 
bronchitis, cannot be differentiated by 
x-ray studies alone; dependence must be 
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Fig. 8. Pcribronchitic phase, showing increased tnincal markings in both cardiophrenic areas and evidences 
of peribronchial infiltration in the left base. 

Fig. 9. Bronchiectasis with peribronchial infiltration, simulating atypical pneumonia. 

Fig. 10. Bronchiectasis; case shown in Fig. 9 after lipiodol instillation, demonstrating sacculations. 


placed, also, on tlie histor}' and laboratory 
findings. Some, however, have roent- 
genologic features which suggest their 
identit 3 L Among these are passive con- 
gestion, lymphoblastomata, Boeck’s sar- 
coid, and the pneumonias of tularemia and 
measles. In passive congestion the hilar 
shadows are increased, the pulmonary 
markings are heav)'', occur bilaterally, and 
generally extend from the hila to the middle 
zone of the lung. The finding of cardiac 
disease serves as corroborative evidence. 
In lymphoblastomata and Boeck’s sar- 
coid (Fig. 7), the hilar enlargement ap- 
pears more rounded or lobulated. Serial 
roentgenograms show the enlargement pro- 
gressing in size. As this occurs, paren- 
chymal miliary infiltrations begin to make 
their appearance. In tularemia and 
measles pneumonia, though the hilar ade- 
nopathy is the first lesion present, it is 
soon followed by outspoken evidences of 
bronchopneumonia. 

In other conditions causing hilar en- 
largement, as tuberculosis and neoplasms, 
serial roentgenograms whereby progression 
and regression are shown are of consider- 
able service in differentiation. 

PeribroncMtic Phase (Fig. 8) : The peri- 
bronchitic phase is chatacterized by an 
increase in prominence of the truncal 
markings as they extend from the hila 
downward into the cardiophrenic sinuses 
and lower lobes and outward into the lung 


parenchyma. Intimately associated with 
the increased bronchial and peribronchial 
shadows, irregular areas of varying opa- 
city and soft mottling are seen. A prob- 
able explanation for these shadows may 
be the presence of peribronchial infiltra- 
tion, as shown in Figures 2 and 3. 

The peribronchitic phase (Fig. 8) is the 
one most likely to be confused with bron- 
chiectasis, particularly that associated with 
peribronchial reaction (Fig. 9). The sites 
and the roentgenological appearances may 
be similar. While in some instances the 
presence of bronchiectasis may be sug- 
gested by the apparent stability, solidity, 
and persistence of the lesions as seen on 
serial roentgenograms, a positive diagnosis 
can be made only by a bronchogram (Fig. 
10). This similarity on the plain roent- 
genogram may be seen by comparing 
illustrations of the peribronchitic phase 
(Fig. 8) and a case of bronchiectasis 
(Fig. 9). 

Alveolar Phase (Figs. 11-16): In the 
alveolar phase, the lesion is variable with 
respect to location, size, shape, and den- 
sity (14). It may be located anywhere in 
the lung, either adjacent to the hilum or 
out toward the periphery, but seldom does 
it reach the lung margin. It may occur 
along the bronchus dorsalis, as seen when 
roentgenograms are made in the lateral 
position (15). Usually, however, it is 
found extending from the hilum outward 
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1 .V pliase: soft, ill-defined, fan-shaped density extending downward from the right hilum. 

r-^ Aleveolar phase: soft, hazy, cloud-like densities in the lower left and upper right lobes, 

t'lg. 13. Alveolar phase; soft, fan-shaped density radiating upward from the right hilum, simulating 
tuberculosis. ^ a t- t. 

Fig. 14. Alveolar phase: soft density in right second anterior interspace, peripherally, simulating tuber- 
culosis. 


and downward into the lower lobes (14). 
In about 20 per cent of the cases it is 
bilateral (6). The roentgen shadow varies 
from the size of a millet seed to involve- 
ment of the greater part of a lobe (Fig. 
11). The smaller lesions are generally- 
rounded, sometimes irregular, well de- 
fined or poorly defined, usually dense, and 
more commonly found in the lower lobes. 


The larger lesions are usually triangular, 
fan- or wedge-shaped, for the most part 
poorly defined but sometimes well out- 
lined and isolated. Characteristic of all 
lesions is their soft density. The shadows 
take on a cloud-like, hazy, downy, ground- 
glass appearance, fading toward the periph- 
ery. Often they are fleeting, migratory, 
and bizarre. When the pulmonary mark- 


Vol. -12 


Roijntgi!N Diagnosis or Primary Atypical Pneumonia 


431 



Fig. 15. Alveolar phase; shadow in left base simulating atelectasis. 
Fig. 10. Alveolar phase: stage of resolution, resembling a lung abscess. 


ings are hea\’ 3 % they can be seen through 
this soft parenchymal density. 

The roentgen findings described above 
could be explained pathologically by large 
areas of atelectasis or alveolar exudation 
(Fig. 4) or by fairly extensive, heavy but 
localized areas of interstitial inflammation. 
It is this picture, distinctive of the alveolar 
phase, that so often appears unannounced 
or unaccompanied by symptoms or physi- 
cal findings, to be disclosed only by chance 
or on routine roentgen examination. It is 
to the alveolar phase that reference is 
made when so often atypical pneumonia 
is referred to as “x-ray pneumonia.’’ 

Because of the extreme variability of its 
shadows, the alveolar phase must be 
differentiated from many other pulmonary 
lesions. These include bacterial pneu- 
monias, especially the lobar type, tuber- 
culosis, atelectasis, pulmonary abscess, 
encapsulated fluid, neoplasms, and rickett- 
sial and fungus infections. In lesions of 
the last two types, the differentiation can- 
not be made roentgenologically, but de- 
pends on other aids. 

In lobar pneumonia, the shadow is more 
homogeneous and opaque, usually involves 
the entire lobe, and frequently is accom- 
panied by evidence of pleuritis. Partial 


consolidation or partial resolution of the 
bacterial lobar pneumonias simulates atyp- 
ical pneumonia to a marked degree. Dif- 
ferentiation is facilitated by a knowlege of 
the age of the process. 

The exudative form of tuberculosis, ap- 
pearing as a fan-shaped shadow radiating 
from the hilum or a solitary parenchymal 
lesion, must be differentiated from atypi- 
cal pneumonia. Figures 13 and 14 show 
the similarity of the alveolar phase to 
tuberculosis. Roentgen differentiation de- 
pends entirely upon serial roentgenograms, 
as a fleeting, migratory lesion is not char- 
acteristic of tuberculosis. 

Small areas of atelectasis may be simu- 
lated by atypical pneumonia. While these 
cannot be differentiated except by the 
history and physical examination, the 
presence of a horizontal linear disk type of 
shadow and elevation of the diaphragm on 
the affected side are suggestive of atelec- 
tasis. Figure 15 shows a lesion in the left 
base which, upon physical examination, 
was considered an area of atelectasis. 

Lung abscess without a fluid level may 
be simulated by a clearing atypical pneu- 
monia (Fig. 16). Serial x-ray studies show 
the latter to regress rather rapidly, without 
a distinct peripheral zone of reaction and 
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Fig. 17. Atelectasis associated with bronchial neo- 
plasm, simulating atypical pneumonia. 


without scarring. In contradistinction, an 
abscess cavity usually is sharply demar- 
cated, has a dense peripheral zone of 
reaction, disappears slowly, and often 
leaves evidence of scarring. 

Encapsulated fluid may sometimes be 
simulated by atypical pneumonia when 
the latter occurs adjacent to the interlobar 
fissures. Differentiation can be made by 
roentgenograms taken in the lateral posi- 
tion, A convex, sharply demarcated, 
fusiform or wedge-shaped shadow is 
characteristic of encapsulated fluid. En- 
capsulated fluid in locations other than 
the interlobar fissures is differentiated 
by a well defined, dense, homogeneous 
shadow. 

Neoplasms are seldom confused with 
atypical pneumonia unless there be a zone 
of reaction around the lesions, making 
them irregular and feathery in outline. 
■\\Tiere an associated pulmonary atelectasis 
is a prominent featme, differentiation is 
difficult (Fig. 17). On serial roentgeno- 
grams, these lesions are stable, tend to 
enlarge, and do not regress. 

Broncho-Alvcolar Phase (Fig. IS): The 
broncho-alveolar phase is characterized 
by irregular, soft, patchy, mottled areas of 


increased density in the lung parenchyma. 
These parenchymal densities may exist 
as small patches or, occasionally, as coarse 
mottlings in the direction of the pulmo- 
nary markings. If the coarse mottlings be 
widespread, a diffuse type, the so-called 
“disseminated focal pneumonia’’ of Scad- 
ding (6, 13) is present. The roentgen 



Fig. 18. Broncho-alveolar phase: diffuse mottling 
in lower left and upper right lobes and right cardio- 
phrenic area. 


phase could be explained pathologically 
by the small areas of atelectasis and al- 
veolar exudation intermingled with emphy- 
sematous areas. 

In the broncho-alveolar phase, as in the 
peribronchitic, which likewise shows dense 
truncal and hilar markings, the x-ray 
findings may persist long after the patient 
is clinically well, in some instances as long 
as five months. 

The broncho-alveolar phase must be 
differentiated from a variety of conditions, 
such as bacterial bronchopneumonia, tu- 
berculous bronchopneumonia, the rickett- 
sial and fungus infections, tularemia and 
measles pneumonias, and occasionally in- 
fected bronchiectasis. For the most part, 
it is difficult if not impossible to make the 
differentiation on roentgenologic findings 
alone. 
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Tuberculous bronchopneumonia (Fig. 
19) may simulate this phase of atypical 
pneumonia so exactly that only serial 
roentgenograms can be of service. In 
tuberculous pneumonia, tlie lesions tend to 
progress and to become confluent, whereas 
in atypical pneumonia regression is the 
rule. Tularemia and measles pneumonias 
may also simulate tliis phase of the 



t 
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Fig. 19. Tuberculous bronchopneumonia, with 
tubercle bacilli in sputa, simulating the broncho- 
alveolar phase. 

disease (Fig. 20). These lesions generally 
are widespread, more dense and sharply 
demarcated than those of atypical pneu- 
monia. Helpful in differentiation is the 
tendency for the hilar shadows in tularemia 
and measles to be larger, denser, and more 
lobulated. Bronchiectasis with its zone 
of reaction due to parenchymal infection 
must be taken into consideration. Its 
positive differentiation, as has been shown, 
can be accomplished only by the bron- 
chogram (Fig. 10). 

complications 

The infrequent occurrence of complica- 
tions of atypical pneumonia has been con- 
sidered by others (16, 17). Occasionally 



Fig. 20. Measles bronchopneumonia, simulating 
the broncho-alveolar phase of atypical pneumonia. 
Soft densities are seen in both cardiophrenic angles and 
the right costophrcnic angle. 

we have observed a pleurisy, transitory or 
adhesive in type, and rarely effusive. The 
latter, we feel, is usually due to a second- 
ary invader, in which case an empyema 
may result. Elevation of the diaphragm 
indicative of pleurisy is often the precursor 
of pneumonia (IS). This pneumonia may 
be suspected of being bacterial in origin 
when there is a coalescence of the lesions 
and the shadow densities become in- 
creased. 

summary and conclusion 

In an epidemic of some 6,000 cases of 
acute respiratory tract infection, about 
25 per cent showed some phase of atypical 
pneumonia. The roentgenologic aspects 
of the disease, which presumably is of 
virus origin, are presented. It was found 
that atypical pneumonia might conven- 
iently be divided into four phases, viz., 
the bronchitic, peribronchitic, alveolar, 
and broncho-alveolar. Each of these four 
phases, after correlation with the pathol- 
ogy, has been compared with and differ- 
entiated from lesions with which it is most 
likely to be confounded. It is shown that 
the x-ray findings in themselves are in- 
sufficient evidence upon which to base a 
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diagnosis and that such aids as physical 
and laboratory findings must be mustered 
into service. 

297th General Hospital 
Fort Dix, N. J. 
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A Comparative Roentgen Study of 

Primary Atypical and Bacterial Pneumonia^ 

MAJOR GEORGE H. STEIN, M.C., A.U.S., and CAPTAIN PHILIP J. KRESKY, M.C., A.U.S. 


N umerous articles have appeared in tire 
literature concerning tire bacterio- 
logic and clinical aspects of primary atypi- 
cal pneumonia, and sporadic attempts 
have been made to establish roentgeno- 
logic criteria for its differentiation from 
bacterial pneumonia. As Rigler (1) put 
it, “in tire case of acute lung conditions the 
roentgenogram presents an avtopsia in 
vivo, requiring only adequate and intelli- 
gent interpretation to make it tire most 
valuable adjunct in the diagnosis and study 
of pneumonia,” 

Bowen (2), in 1935, was one of tire first 
to describe the clinical syndrome now desig- 
nated as "primar)'’ atypical pneumonia,” 
which he called “acute influenza pneu- 
monitis. ’ ’ His description of the character- 
istic roentgen appearances of this syndrome 
has remained fairly constant throughout 
the literature. The roentgen shadow is 
usually described as extending outward 
from the hilum well into the parenchyma, 
occasionally reaching the periphery, pre- 
senting the appearance of a confluent 
mottled fan-shaped or rounded area, usu- 
ally of homogeneous density in the central 
portion, with the borders fading into the 
normal lung. 

In 1940, Komblum and Reimann (3) 
called attention to the “great variability in 
the type of lesion produced.” One of the 
characteristic lesions they describe as “a 
fairly well localized area of increased 
density situated in various portions of the 
lung but occurring predominantly in the 
lower lobes. The areas while variable in 
size were never very large, thus differing 
from the consolidations encountered in 
lobar pneumonia. Although the inflam- 
matory reaction was localized, it was not 
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sharply defined, the opacity tending to 
merge imperceptibly with the surrounding 
pulmonary tissues. The areas of involve- 
ment varied considerably in density. 
Again, tliey were never as dense as the 
consolidations of lobar pneumonia.” 

Dingle and Finland (4) suggested similar 
characteristic findings for the roentgen 
diagnosis of primary atypical pneumonia, 
including an increase in size of one or both 
liilar shadows, followed by an infiltration, 
extending outward from the hilum toward 
the periphery of the lung fields, often in the 
shape of a fan or wedge, fading out gradu- 
ally into the normal lung parenchyma. 
The density was described as usually soft, 
either mottled or homogeneous, more 
dense near the hilum, but rarely so dense 
and circumscribed as that in pneumococcal 
pneumonia and seldom occupying more 
than a portion of the lobe. 

In January 1943, Seeds and Mazer (6), 
on the basis of 221 cases, established 
criteria for the roentgen diagnosis of pri- 
mary atypical pneumonia, which they con- 
sidered characteristic and fairly constant 
for the syndrome. They employed such 
phrases as “cotton-wool appearance of 
multiple areas of partial or semiconsolida- 
tion;” “radial progression;” “occasion- 
ally . . . filling approximately a whole lobe 
to simulate lobar pneumonia but, so far as 
we have seen, always managing to present 
a striated infiltrative type background 
rather than a pure homogenicity;” “de- 
velopment of an appearance of ‘wire-grass’ 
infiltration or ‘pseudofibrosis’.” 

In an exhaustive study of primary atypi- 
cal pneumonia at an army camp, Dingle 
et al. (6) also found the roentgen appear- 
ances of the lesions to be “rather char- 
acteristic.” Their description included an 
increase in size of tlie hilar shadow, uni- 
laterally or bilaterally, extending toward 
the periphery of the pulmonary field in a 
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wedge or fan shape, usually fading into the 
normal parenchyma of the lung before the 
periphery was reached. They found that 
one or the other cardiophrenic angle was a 
common site for the lesion. The infiltra- 
tion is described as soft and either patchy 
or homogeneous in character, rarely of 
sufficient density to resemble a pneumococ- 
cic pneumonia. 

During the course of twelve months, 
from August 1942 through July 1943, 
2,062 cases of pneumonia were seen at 
the Regional Station Hospital in Sioux 
Falls, S. D. ; 950 were bacterial pneumonias 
and 1,112 were primary atypical pneu- 
monias. From a review of these cases, we 
have come to the conclusion that any at- 
tempt to determine the probable etiology 
of a case of pneumonia from the roent- 
genogram alo7ie is an extremely inaccurate 
procedure. Cases of primary atypical 
pneumonia may present a roentgen ap- 
pearance indistinguishable from that of 
pneumococcic or other bacterial pneu- 
monias, especially the early and/or resolv- 
ing stages of the latter. Contrary to most 
of the descriptions in the literature, we 
have seen many cases of atypical pneumo- 
nia which did not originate in the hilar 
regions and extend outward, but occurred 
as circumscribed foci in the periphery of 
the lung field. We have also seen primary 
atypical pneumonias occurring in the upper 
lobes, with roentgen findings simulating 
those of tuberculosis, as mentioned by 
Moore and his associates (7). 

From the vast amount of clinical ma- 
terial available, we have selected 19 
cases which demonstrate the variations of 
roentgen shadows in both bacterial and 
primary atypical pneumonia. Careful at- 
tention was paid to the clinical symptom- 
atology and laboratory findings in each 
case. 07ily those cases of pneumococcic 
pneumonia in which a definite pneumococ- 
cus of known virulence was isolated from 
the sputum were included in this study. 
The cases selected from the primary atypi- 
cal pneumonia group conformed to clinical 
criteria described in pre\dous publications, 
with a consideration of such factors as a 


gradual onset of symptoms, absence of 
pleural pain, presence of organisms in the 
sputum, a relatively low blood count, and 
absence of other complications. Any case 
which did not conform rigidly to these 
criteria was excluded from the study. 

CASE PRESENTATIONS 

Case 1: Pvt. M. G. L., aged 19, was admitted 
to the station hospital on May 6, 1943, with a dry 
hacking cough, fever, and chilly sensations. Sup- 
pressed breath sounds and fine crepitant rales were 
heard over the right lower lobe posteriorly. The 
temperature was 100.4° F., pulse 80, and respira- 
tions 24 per minute. The white blood count was 
5,850, with 70 per cent polymorphonuclear leuko- 
cytes. No pneumococci were found in the sputum. 
Roentgen study of the chest revealed a fairly homo- 
geneous increased density in the right cardiophrenic 
angle consistent with a pneumonia. A diagnosis of 
primary atypical pneumonia was made. Following 
a rise to 102° F. several hours after admission, the 
temperature fell to normal by lysis in seven days. 
A roentgenogram taken nine days after admission 
showed some extension into the right middle and 
right lower lobes. At this time the patient was 
afebrile and clinically well. Subsequent roentgen 
studies showed progressive resolution of the lesion. 

Case 2; Pvt. H. C. C., aged 36, was admitted 
to the station hospital on April 24, 1943, with a dry 
hacking cough of three days’ duration, a sore throat, 
malaise, and nasal congestion. Clusters of fine crepi- 
tant rales were heard at the right base. The tem- 
perature was 102.2° F., pulse 110, and respirations 
24 per minute. The white blood count was 10,800, 
with 76 per cent polymorphonuclear leukocytes. 
No pneumococci were found in the sputum. Roent- 
gen study of the chest revealed an inereased density 
in the right cardiophrenic angle consistent with a 
pneumonia. A diagnosis of primary atypical pneu- 
monia was made. The temperature gradually 
dropped to normal in four days with no specific ther- 
apy. A roentgenogram taken on May 7, 1943, 
showed complete resolution of the pneumonia. 

Case 3; Pvt. R. C. W., aged 18, was admitted to 
the station hospital on May 2, 1943, with a severe 
hacking cough and sharp pain in the right chest, 
shaking chills, and fever. On physical examination 
dullness was elicited over the lower half of the right 
chest, with suppressed breath sounds and many 
crepitant rales. The temperature was 102.6° F., 
pulse 112, and respirations 24 per minute. The white 
blood count was 19,200, with 88 per cent polymor- 
phonuclear leukocytes. A pneumococcus, type II, 
was recovered from the sputum. Roentgen study 
of the chest revealed an increased density in the right 
cardiophrenic angle. A diagnosis of bacterial pneu- 
monia, type II, was made. The patient made an 
uneventful recoverj- on sulfadiazine therapy. 



Vol. 42 


Primary Atypical and Bacterial Pneumonia 


437 



Figs. 1-4. Cases 1 and 2. Primary atypical pneumonia. Cases 3 and 4. Pneumococcic pneumonia. 


C.-iSE 4; Pvt. P. L. S., aged 22, was admitted to 
the station hospital on Feb. 12, 1943, complaining 
of sudden shaking chills, fever, and pain in the right 
upper chest. A dry hacking cough had persisted for 
several days previously'. Soon after the onset of the 
chills and fever, the patient had expectorated some 
blood-streaked sputum. Dullness and fine moist 
rales were heard at the right base. The temperature 
was 102.6° F,, pulse 98, and respirations 24 per min- 
ute. A pneumococcus, type VII, was recovered from 
the sputum. The white blood count was 22,100, 
with 91 per cent polymorphonuclear leukocytes. 
Roentgen study of the chest revealed a homogeneous 
increased density in the right cardiophrenic angle. 
A diagnosis of bacterial pneumonia, type VII, was 
made. This patient made an uneventful recovery 
on sulfadiazine therapy. 

The pneumonic processes in the four 
cases just described were confined to the 


right cardiophrenic angle (Figs. 1-4). The 
first and second cases were primary atypi- 
cal pneumonias, while the third and 
fourth were pneumococcic pneumonias. 
A careful roentgenologic appraisal of these 
four cases reveals no distinguishing fea- 
tures in the location, density, or structural 
pattern of the lesions which would aid the 
observer in differentiating the two primary 
atypical pneumonias from the two pneu- 
mococcic pneumonias. 

Case 5: Pvt. P. A. Z., aged 22, was admitted to 
the station hospital on April 27, 1943, with a wrack- 
ing cough, chills, fever, and a sharp pain in the left 
portion of the chest. Dullness, suppressed breath 
sounds, and fine moist rdles were heard over the left 
lower lobe area. The temperature was 103.2° F., 
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Fig. 5. Pneumococcic pneumonia. 

pulse 100, and respirations 36 per minute. The 
white blood count was 21,950, with 94 per cent 
poljTnorphonuclear leukocjdes. A pneumococcus, 
tj'pe II, was recovered from the sputum. Roentgen 
studj’ of the chest revealed a mottled increased den- 
sity in the left hilum which extended out into the 
parenchyma in a fan-shaped manner. A diagnosis 
of bacterial pneumonia, type II, was made, sulfadi- 
azine therapy was instituted, and an uneventful 
recover^' followed. 

Case 6: Pvt. J. S., aged 19, was admitted to the 
station hospital on Maj' 6, 1943, with a sore throat, 
hacking cough, nasal congestion, fever, and general- 
ized aches and pains. Phj'sical examination of the 
chest was entirely negative. The temperatiue was 
101° F., pulse 100, and respirations 28 per minute. 
The white blood count was 8,300, with 65 per cent 
polymorphonuclear leukocjTes. Roentgen study of 
the chest revealed a fairl)’^ compact homogeneous 
density in the left hilum, consistent with a pneu- 
monia. No pneumococci were found in the sputum. 
A diagnosis of primaiy- atypical pneumonia was 
made. Follow-up roentgen study on May 19, 1943, 
showed a complete resolution of the pneumonia. 

Shadows which originate in the hilum 
and extend into the periphery in a wedge- 
like or fan-shaped outline have been con- 
sidered the “classical” roentgen picture of 
primar}’- atypical pneumonia (2, 4, 6). 
This has not been our experience. Bac- 
terial pneumonias frequently fan out from 
the hilum in a similar maimer. Roentgen 
study of Case 5, a type II pneumococcic 
pneumonia (Fig. 5), revealed a mottled 


Fig. 6. Primary atypical pneumonia. 

density radiating outward from the left 
hilum. Interpretation of this film without 
a knowledge of- the clinical history would 
lead to an erroneous diagnosis of primary 
atypical pneumonia. Case 6, a primaiy 
atypical pneumonia in the left hilum, is 
presented for contrast. The roentgeno- 
gram of this case (Fig. 6) reveals a fairly 
homogeneous density locahzed to the left 
hilum, with slight fanning out into the 
periphery; A comparison of the two cases 
shows that the primary atypical pneumoma 
has a denser shadow than the bacterial 
pneumonia, and the bacterial pneumonia 
fans out, while the primary atypical pneu- 
monia is more localized. 

Case 7: Pvt. R. M. G., aged 21, was admitted 
to the station hospital on April 14, 1943, with shak- 
ing chills, fever, nausea, vomiting, and a sharp pain 
in the left chest. Physical examination revealed 
dullness, diminished breath sounds, and some fine 
moist rales over the left lower lobe. The tempera- 
ture w^as 101.2° F., pulse 112, and respirations 24 
per minute. The white blood count was 15,400, 
with 84 per cent polymorphonuclear leukocytes. A 
pneumococcus, type II, was recovered from the 
sputum. Roentgen study of the chest revealed a 
spherical, fairly homogeneous increased density in 
the left lower lobe partially obscured by the cardiac 
shadow. A diagnosis of pneumococcic pneumonia, 
type II, was made. Recovery on sulfadiazine ther- 
apy was uneventful. 

Roentgen study of this case (Fig. 7) 
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Figs. 9-12. Cases 9 and 12. Primary atypical pneumonia. Cases 10 and 11. Pneumococcic pneumonia. 



Case 10: Pvt. C. C. S., aged 38, was admitted 
to the station hospital on Feb. 18, 1943, with a hack- 
ing cough of several days’ duration, sudden pain in 
the right chest, a shaking chill, and the expectora- 
tion of some rusty sputum. On physical examina- 
tion bronchial breathing and post-tussic rales were 
heard over the upper half of the right chest ante- 
riorly. The temperature was 103.6° F., pulse 110, 
and respirations 24 per minute. The white blood, 
count was 19,200, with 91 per cent polymorphonu- 
clear leukocvdes. A pneumococcus, type II, was re- 
covered from the sputum. Roentgen study of the 
chest revealed a mottled increased densitj' in the 
right hilum with extension into the lower portion of 


the right upper lobe, consistent with a pneumonia. 
The patient made an uneventful recovery ori sulfa- 
diazine therapy. 

Case 11: Sgt. J. D. S., aged 23, was admitted to 
the station hospital on Jan. 20, 1943, complaining of 
sharp pain in the right chest and a shaking chill 
which lasted for one hour the night before admission. 
A dry hacking cough preceded the acute onset by 
three weeks. Frank bronchial breath sounds were 
heard in the right axilla and lower anterior portion of 
the chest. The temperature was 104° F., pulse 120, 
andrespirations24perminute. Thewhiteblood count 
was 17,800, with 87 per cent polymorphonuclear 
leukocytes. A pneumococcus, type VII, was re- 




Fig. 13. Pncumococctc pneumonia. 

covered from the sputum. Roentgen study of the 
chest revealed an increased mottled density in the 
lower portion of the right upper lobe, apparently 
radiating from the right hilum, consistent with a 
pneumonia. The patient made an uneventful re- 
covery on sulfadiazine therapy. 

Case 12; Pvt. R. P. T., aged 21, was admitted 
to the station hospital on Sept. 8, 1942, with a 
wracking cough of two weeks’ duration, sore throat 
and hoarseness, malaise, and fever. Physical ex- 
amination revealed a slight impairment of resonance 
at the right base but no definite signs of pneumonic 
consolidation. The temperature was 102° F., pulse 
100, and respirations 20 per minute. Roentgen 
study of the chest on Sept. 17, 1942, showed an in- 
creased mottled density in the right upper lobe with 
a curved atelectatic lower border, suggestive of a 
tuberculous infiltration. The white blood count 
was 13,3.50, with 75 per cent polymorphonuclear 
leukocytes. Several sputum examinations proved 
negative for acid-fast organisms. In nine days the 
pneumonic lesion had resolved completely. A diag- 
nosis of primary atypical pneumonia was made. 

The pneumonias in the three cases just 
described were all in the right upper lobe. 
Case 10 was a pneumococcic pneumonia, 
type II, and Case 11 was a pneumococcic 
pneumonia, type VII. The clinical his- 
tories, bacteriologic findings, and response 
to sulfonamide tlierapy in both cases left 
no doubt of their pneumococcic etiology. 
On roentgen study (Figs. 10 and 11), 
however, both pneumonias seemed to 
originate from the hilar region and spread 


Fig. 14. Primary atypical pneumonia. 

in a fan-shaped fashion into the right upper 
lobe. From the x-ray appearances alone, 
therefore, a diagnosis of primary atypical 
pneumonia would be justified; yet such 
a diagnosis would have been grossly in- 
accurate. 

Case 12 is a primary atypical pneumonia 
of the right upper lobe (Fig. 12). The 
roentgen shadow here has the appearance 
of tuberculosis. Particularly noteworthy 
in this case is the curved, atelectatic lower 
margin of the lesion, so frequently seen in 
tuberculous infiltrations. A diagnosis of 
tuberculosis in this case was excluded only 
after the lesion had undergone complete 
resolution and repeated examinations of 
the sputa proved negative for tubercle 
bacilli. 

Case 13; Pvt. G. R. B., aged 22, was admitted 
to the station hospital on May 2, 1943, with sharp 
pain in the right chest which became aggravated by 
coughing or deep breathing, accompanied by chills 
and fever, wdth some bloody sputum. Dullness, 
bronchovesicular breath sounds, and fine crepitant 
r^les were elicited over the right lower lobe area. 
The temperature was 103.6° F., pulse 92, and respir- 
ations 20 per minute. The white blood count was 
29,800, with 88 per cent polymorphonuclear leuko- 
cytes. A pneumococcus, type V, was recovered from 
the sputum. Roentgenograms of the chest showed a 
homogeneous increased density, with indistinct 
peripheral edges, in the right lower lobe. The diag- 
nosis was pneumococcic pneumonia, type V. The 



442 


George H. Stein and Philip J. Kresky 


May 1944 



Fig. 15. Pneumococcic pneumonia. 


patient made an uneventful recovery with sulfadi- 
azine therapy. 

Case 14: Pvt. C. C. H., aged 32, was admitted 
to the station hospital on April 14, 1943, complaining 
of a wacking cough productive of a moderate 
amount of mucoid sputum for three months, with 
generalized aches and pains and some chilly sensa- 
tions setting in three days prior to admission. There 
were crepitant rales at both bases, more marked at 
the left base. The temperature was 100.4° F., pulse 
100, and respirations 24 per minute. The white 
blood count was 9,900, with 77 per cent polymor- 
phonuclear leukocytes. Roentgen study of the 
chest revealed a mottled increased densit}^ in the 
left lower lobe consistent with a pneumonia. A 
smaller but similar density was seen in the right 
lower lobe. A diagnosis of primary atypical pneu- 
monia was made. 

Case 13 is a pneumococcic pneumonia, 
type V, located in the right lower lobe. 
Case 14 is a primary atypical pneumonia 
with involvement of the left lower lobe. 
RoentgenographicaUy (Figs. 13 and 14) 
the two lesions are very similar; etiologi- 
caUy, they are different. 

Case 15: Sgt. L. H. B., aged 21, was admitted 
to the station hospital on March 24, 1943, with a 
slight cough, present for two days, pain in the right 
chest, fever, vomiting, and e.xpectoration of bloody 
sputum several hours before admission. Dullness 
and diminished breath sounds were elicited over the 
right lower lobe area and a few coarse rales were 
heard at the left base. The patient’s temperature 
was 104.G° F., pulse 112, and respirations 38 per 
minute. The white blood count was 35,000, with 92 
per cent polymorphonuclear leukccj^tes. A pneu- 


mococcus, type II, was recovered from the sputum. 
Roentgen study of the chest revealed a small mottled 
increased density in the region of the right cardio- 
phrenic angle which could not be definitely inter- 
preted as a pneumonia. The patient was given 
sulfadiazine therapy and progressed satisfactorily. 
Further roentgen study, March 28, 1943, showed the 
small mottled area to have increased in size, density, 
and distribution, so that the pneumonia was appar- 
ent. At the time of the second roentgenogram the 
patient’s temperature was normal and he was con- 
valescent from the acute infection. 

Case 16: Pvt. R. T. C., aged 21, was admitted 
to the station hospital on April 11, 1943, with 
severe chilly sensations, pain in the right chest, and 
expectoration of some bloody sputum. Signs of 
frank consolidation were elicited over the right in- 
terscapular area posteriorly. The temperature was 
104.2° F., pulse 103, and respirations 30 per minute. 
The white blood count was 19,700. A pneumococ- 
cus, type VII, was recovered from the sputum. 
Roentgen study of the chest showed a dense consoli- 
dation in the lower half of the right upper lobe. A 
diagnosis of bacterial pneumonia, type VII, was 
made. The patient had an uneventful recovery 
with sulfadiazine therapy. A roentgenogram, taken 
on April 22, 1943, during convalescence, showed a re- 
solving lobar pneumonia with a shadow indistin- 
guishable from that of a primary atypical pneumonia 
(a linear increased mottled density radiating from 
the right hilum into the periphery). 

One of the most important factors in the 
evaluation of the roentgenogram in cases 
of pneumonia is the stage of the pneumonia 
at the time of the roentgen examination. 
Most pneumonia patients admitted to the 
station hospital here were in a very early 
phase of the illness. Hence most of the 
roentgen films portrayed the ineipient 
changes in the lungs, before the stage of 
maximum consolidation was reached. 
Case 15 is a pneumococcie pneumonia, 
type II. The admission film in this case 
(Fig. 15) shows a mottled density in the 
right cardiophrenic angle area. If the 
roentgenologist were to venture a diag- 
nosis on the basis of this one film, he would 
undoubtedly designate the condition as a 
primary atypical pneumonia. At the 
time this roentgenogram was made, how- 
ever, the patient had a temperature of 
104.6° F., he was experiencing pleuritic 
pain, expectorated bloody sputum, and 
was extremely toxic. Four days later a 
repeat roentgen examination revealed a 
definite homogeneous area of consolida- 
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Figs. 16 and 17. Pneumococcic pneumonia. The left-hand film was made at the height of the disease; the other 

eleven days later, when resolution was well under way. 


tion. At this time, all of tlie acute symp- 
toms had subsided. 

During tlie resolving stage of a bacterial 
pneumonia, the roentgen appearance may 
resemble a primary atypical pneumonia. 
The first roentgen examination (Fig. 16) 
in Case 16 (whicli proved to be a type VII 
pneumococcic pneumonia) was made at 
the height of the disease and showed a 
dense pneumonic consolidation in the right 
upper lobe. A fihn taken eleven days later 
(Fig. 17), when resolution of the process 
was well under way, resembled fairly 
closely the picture described as “classical” 
for a primary atypical pneumonia. It 
presented a striated increased density ex- 
tending from the right hilum. If the 
roentgenologist were not aware that this 
was a resolving bacterial pneumonia, he 
might interpret the roentgenogram as one 
of a primary atypical pneumonia. 

Case 17: Pvt. A. R. O., aged 44, was admitted 
to the station hospital on May 27, 1943, with a his- 
tory of a mild hacking cough for one week prior to 
admission. Roentgen study revealed a mottled 
increased density in the right hilum and the lower 
portion of the right upper lobe, consistent with a 
pneumonia. The temperature on admission was 
98.6° F., pulse 74, and respirations 16 per minute. 
A few coarse rdles were heard along the right sternal 
border. The patient remained afebrile during his 
entire hospital stay. A follow-up roentgenogram 
taken on July 9, 1943, showed complete resolution 


of the lesion. The case was diagnosed as a primary 
atypical pneumonia. 

Case 18: Pvt. W. J. C., aged 20, was admitted 
to the station hospital on April 17, 1943, complain- 
ing of cough, chills, fever, and pain in the left chest 
for one week, with expectoration of some rusty spu- 
tum on the day of admission. Physical examination 
revealed some fine moist rfiles over the left base. 
The temperature was 103.2 ° F., pulse 88, and respira- 
tions 22 per minute. The white blood count was 
24,800, with 96 per cent polymorphonuclear leuko- 
cytes. A pneumococcus, type II, was recovered from 
the sputum. Roentgen study, April 17, 1943, re- 
vealed no radiographic evidence of a pneumonia. 
The patient was given sulfathiazole, which was con- 
tinued for thirteen days. Further roentgen study, 
April 22, 1943, revealed a haze adjacent to the left 
cardiac border, suggestive of a beginning pneumonia. 
A definite homogeneous density characteristic of a 
pneumonia involving the left lower lobe area was 
seen on the roentgenogram of April 25, 1943. By 
this time, the patient had already responded to the 
sulfathiazole therapy and was greatly improved 
clinically. On May 3, an effusion developed in the 
left chest, which took forty days to become com- 
pletely resorbed. Some residual pleural thickening 
remained at the time of discharge from the hospital. 

We have found that in pneumonia 
there is no correlation between ^e amount 
of consolidation evident on the roentgeno- 
grams and the severity of the clinical 
symptoms. The amount of pulmonary 
exudate is not directly proportionate to 
the virulence of the disease. Either type 
of pneumonia may show anything from a 
shght bronchitic streaking to a consolida- 
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Figs. 18 21. Case 1/, Primary atypical pneumonia. Case 18. Pneumococcic pneumonia. 


tion. Case 1 / is an example of what is 
frequently referred to as a “walking 
pneumonia.” The patient was not ill 
except for a mild, hacking, unproductive 
cough, which was in no way incapacitating. 
Routine roentgen examination (Fig. 18) 
revealed the pneumonic process in the 
right upper lobe, the size, density, and 
distribution of which were entirely dis- 
proportionate to the clinical symptoms. 
Resolution was complete in twelve days. 

Case 18, a pneumococcic pneumonia, 
type II, is presented for contrast. The 


first roentgenogram (Fig. 19) revealed 
negative findings in the face of indubitable 
symptoms and laboratory findings con- 
firming the presence of a pneumococcic 
pneumonia, type II. Five days later 
roentgen study (Fig. 20) revealed a slight 
haze along the left cardiac border. On 
the eighth day of hospitalization, a definite 
pnemnonia was present (Fig. 21). If an 
opinion were ventured on the first chest 
film, taken at the height of the illness, the 
roentgen interpretation would be bronchitic 
changes in the right cardiophrenic angle. 
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Case' 19; Pvt. J. F. W. G., aged 33, was admit- 
ted to the station hospital on May G, 1943, with a 
cough of five days’ duration and .cliills and fever on 
the day of admission. There were impaired reso- 
nance, harsh breath sounds, and crepitant rfdcs over 
both lower lobes. The temperature was 101. S° F., 
pulse 112, and respirations 22 per minute. The white 
blood count was 18,400, with 90 per cent polymor- 
phonuclear leukocytes. A pneumococcus, type II, 
was recovered from the simtnm. Roentgen study 
of the chest, Iday 11, 1943, revealed a spherical 
mottled density with feathered edges in the right 
lower lobe. In the left lower lobe area was seen a 
homogeneous increased density. Both lesions were 
consistent with pneumonia. The patient made an 
uneventful recovery with sulfadiazine therapy. 

This case was one of bilateral pneumonia 
(Fig. 22). In tlie right lower lobe a spheri- 
cal area of consolidation was seen, tlie edges 
of which were featliered and seemed to 
merge imperceptibly into tlie surrounding 
tissue. This lesion resembled tlie type of 
shadow described as characteristic for 
primary atypical pneumonia. The left 
lung contained an area of consolidation of 
homogeneous density, demarcated from 
the surrounding pulmonary parenchyma. 
On the basis of the roentgen findings alone, 
the diagnosis would be a primary atypical 
pneumonia on the right and a bacterial 
pneumonia on the left. The patient 
actually had a type II pneumococcic pneu- 
monia. There is no clinical reason for sus- 
pecting a coexistent atypical pneumonia. 
It is probable that one organism, the type 
II pneumococcus, was responsible for both 
lesions. The right lung reacted by pro- 
ducing one type of exudative process and 
the left lung responded in an entirely dif- 
ferent manner. Variation in the tissue 
response is, therefore, an important factor 
in determining the roentgen appearances of 
the pneumonic process. 

SUMMARY AND COMMENT 

Nineteen cases, representing a cross- 
section of over 2,000 pneumonias are re- 
ported. We have been impressed by the 
variability of the roentgen shadow during 
the course of both bacterial and primary 
atypical pneumonia. From the evaluation 
of our large number of serial roentgen 
studies of the chest in both types of pneu- 



Fig. 22. Bilateral pneumococcic pneumonia. 

monia, we are conmneed of the fallacy of 
employing rigid roentgenologic criteria to 
differentiate the two. Any attempt to 
establish an etiological diagnosis from the 
roentgen findings c/one, without a knowl- 
edge of the clinical symptomatology, lab- 
oratory findings, and clinical course, is 
certain to result in inaccurate diagnoses. 

Note: Acknowledgment is made to the post 
surgeon, ward officers, and technicians for their co- 
operation and assistance. ■ 

Regional Station Hospital 
Army Air Field 
Sioux Falls, S. D. 
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Roentgen Study of Primary Atypical Virus Pneumonia^ 

GEORGE LEVENE, M.D., and IDA A. STERMAN, M.D. 

Boston, Mass. 


S MALL EPIDEMICS of virus pneumonia 
have been prevalent in this country 
since the fall of 1935. Since the disease is 
usually not fatal, there has been compara- 
tively little pathologic material available 
for study. There appear, however, to be 
certain clinical, roentgenologic, and labora- 
tory findings which help to form a fairly 
clear pictme of the entity. This report 
is based on a study of 100 consecutive cases 
observed in the Department of Radiology 
of the Massachusetts Memorial Hospitals. 

ETIOLOGY 

Virus pneumonia is probably due to a 
filtrable virus, which has not yet been 
identified. Eaton, Beck and Pearson (1), 
discussing the cases described by Reimann 
(11), Kneeland and Smetana (5), and by 
Longcope (10), state that atypical pneu- 
monia presents clinical similarities to cases 
of recognized psittacosis. They believe 
that the causative agent in some instances 
may be antigenically related to the virus 
of meningopneumonitis and psittacosis. 
Nigg (2) was able to produce pneumonia 
and systemic infection in mice with a virus 
similar in antigen relationship to the viruses 
described for psittacosis and lympho- 
granuloma venereum. Another possibly 
related form is suggested by the report of 
Adams, Green, Evans and Beach (3), who 
studied two epidemics of virus pneumonitis. 
They obser\^ed that, while every infant 
exposed to the disease became iU, adults 
showed a relative immunity. Their at- 
tempts to transmit the disease to mice or 
guinea-pigs were unsuccessful. Inclusion 
bodies were found in these cases, whereas 
none has been demonstrated at autopsy 
in virus pneumonia. Finland and Dingle 
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(4) state that the white cell count may 
become elevated without any evidence of 
secondary bacterial invasion. Most ob- 
servers are now of the opinion that bac- 
terial invasion is rare or absent. According 
to Kneeland and Smetana (5), “secondary 
bacterial infection occurred so rarely as to 
make it seem that the disease might actu- 
ally predispose against it.” 

SYMPTOMS 

The symptoms vary' with the severity of 
infection. They may be so mild as to go 
unrecognized, or they may be entirely out 
of proportion to the physical findings. 
They may be insidious in appearance, 
patients being unable to date their exact 
onset. The principal complaint is cough, 
soon followed by fever and malaise. The 
patient may diagnose his own condition 
as a “cold” and dismiss it lightly. In a few 
days, however, the intensity of symptoms 
increases. Fever may rise to 103° or 
104°, or even higher. Coughing becomes 
more frequent and severe and may be pro- 
ductive of white, tenacious sputum. There 
may be pain in the chest and possibly also 
in the extremities. These may be asso- 
ciated with prostration, dyspnea, and 
cyanosis. The average duration of sjunp- 
toms in our cases at the time of hospital 
entry was seven days. 

CLINICAL AND LABORATORY FINDINGS 

Except in mild cases, patients showed 
a varying degree of prostration. There 
was a dry, rasping cough accompanied 
by pain in the chest. In the moderate 
and severe infections cyanosis was often 
present. Physical examination showed hy- 
peremia of the pharynx varying in mam- 
festation from moderate redness to intense 
injection. 

In the typical case, percussion often re- 
vealed normal resonance throughout both 
lungs, though areas of flatness were not 
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rare. Fine, crepitant, inspiratoiy rMes or 
coarse rlionchi could be heard on one or 
botli sides, or were absent altogether. 
As Longcope (6) points out, tliere was 
marked disparity between tlie physical 
and roentgen findings in tlie lungs. 

The white cell count varied. A few 
patients showed leukopenia or no depar- 
ture from normal. In SO per cent of our 
cases tliere was a leukocytosis at tlie time 
of hospital entry. Blood cultures were 
negative. Sputum smears and cultures re- 
vealed the usual microorganisms resident 
in tlie tliroat: diphtheroids, streptococci, 
staphylococci. Micrococcus catarrhalis. 

Urinalysis frequently showed varying 
amounts of albumin, probably due to toxic 
nephritis. There was no other significant 
finding. 

PATHOLOGY 

The initial lesion of virus pneumonia is 
a severe tracheobronchitis. There are 
proliferation and sloughing of the bronchial 
epithelium, and epithelial exudate fills the 
bronchial lumen. The walls of the smaller 
bronchi become necrotic (7). As the in- 
flammation extends into the lungs, a severe 
peribronchitis is set up, so that at this 
stage the lesions are interstitial. 

The pathologic process is destructive 
and entirely different from the inflamma- 
tory exudates seen in pneumococcal pneu- 
monia (6). In the comparatively few 
autopsied cases reported in the present 
epidemic (5, 8, 9, 10) the lungs were found 
to be red and edematous. There were 
small areas of focal or lobular atelectasis, 
some of which coalesced to form larger 
areas, as well as areas of emphysema. 
The alveoli contained chiefly mononuclear 
cells, erythrocytes, and coagulated serum. 
Fibrin was lacking. An occasional hyaline 
membrane was present, and edema fluid 
often filled the alveoH. The tracheobron- 
chial system showed areas of necrosis, the 
predominating cells in these regions being 
polymorphonuclear leukocytes. Throm- 
bosis of the smaller branches of the pul- 
monary artery has been observed. The 
fact that abnormal signs and roentgeno- 



Fig. 1. Bedside roentgenogram of fatal case of virus 
pneumonia. There is consolidation at the right base. 
Note the mottled density and low right diaphragm due 
to emphysema. The intercostal spaces arc not nar- 
rowed. These changes distinguish consolidation in 
virus pneumonia from pneumococcal pneumonia. 

Male, age 62 years; duration of illness 4 days. 
Temp, 105.6°. WBC 10,000. Sputum: diphtheroids, 
streptococci with alpha hemolysis, M. catarrhalis. 
Blood culture : no growth. 

graphic shadows persisted so long in some 
cases suggested to Reimann (11) that the 
interstitial tissue was severely damaged. 

In our series, one case uncomplicated 
by other disease terminated fatally. Micro- 
scopic study revealed changes which re- 
sembled “influenzal” rather than bacterial 
pneumonia. There were scattered areas of 
focal atelectasis and emphysema. A hya- 
line membrane lining the alveoli was fre- 
quently observed. There was monocytic 
infiltration and some fibrin was present 
(Figs. 1 and 2) . 

ROENTGENOLOGIC APPEARANCE 

The earliest change in virus pneumonia 
appears as a tracheobronchitis. There 
are hazy shadows in one or both hilar 
regions and increased prominence of the 
bronchial markings. The lungs are lumi- 
nous and the diaphragm is low (Fig. 3). 
As the disease progresses, the bronchial 
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markings become wider and more hazy 
and there is more or less dense, linear in- 
filtration following the eourse of the 
bronchi. The appearance at this time is 
that of a peribronchitis or interstitial 
pneumonia (Fig. 4). The lung in the in- 
volved region has a diminished radio- 
lueency, while the peripheral portions are 
emphysematous. Small dense areas of 


tasis, such as narrowing of the intercostal 
spaces, shift of the heart to the affeeted 
side, and elevation of the diaphragm, are 
found infrequently, because of associated 
emphysema, whereas they are usually 
present in pneumococcal pneumonia. 

With the onset of resolution, the minute 
areas of atelectasis and edema in the periph- 
eral areas of the lung begin to disappear, 



c D E 

Fig. 2. Photomicrograph of lung from case shown in Fig. 1. A. Edema fluid. B. Atelectasis. 
C. Emphysema. D. Hyaline membrane. E. Endothelial infiltration and fibrin. Zenker fixa- 
tion. Phloxine-methylene-blue stain. X140. 


atelectasis and edema having a bronchial 
distribution soon appear and may coalesce 
(Fig. 5). MTren coalescence occurs, the 
area of consolidation is usually not of such 
uniform density as in lobar pneumonia 
but has a coarsely mottled appearance. 
Moreover, the disease has a tendency to 
involve only a portion rather than an en- 
tire lobe. The most extensive changes are 
usually seen in the middle and lower parts 
of the lungs. The signs of gross atelec- 


the process extending centripetally toward 
the hilum (Fig. 6). This is in contrast to 
the resolution usually observed in bac- 
terial pneumonias, in which resolution 
proceeds from the hilum (12). At this 
stage the lungs are quite luminous and are 
traversed by numerous coarse lines which 
radiate fanwise from the lung roots. Some- 
times the peripheral portions show a coarse 
network. Subsequently resolution pro- 
ceeds much more slowly, the linear infil- 





. , Further progress of the disease. At this time there is evidence of interstitial pneumonitis. Not( 

the absence of signs of gross atelectasis. 

A. Male, age 9 years; duration of iUness 10 days. Temp. 101.4°. WBC 17,700. Throat culture 
alidia s^eptococcus. Staph, albus. Strep, viridans, diphtheroids, M. catarrhalis. Blood culture: no growth 
ti. l-emale, age b years : duration of illness 9 days. Temp. 102.8°. WBC 8,700. Throat culture 
^owth*'^*^'^'^* ulpha hemolysis, M. catarrhalis, diphtheroids; K.L. negative. Blood culture; nc 

. 9 ; age 2 years; duration of illness 2 days. Temp. 103.C°. WBC 10,600. Throat culture: Strep, 
vjndans, Staph, albus, diphtheroids. Blood cultures no growth. 

D. Female, age 3 years; duration of illness 2 days. Temp. 102°. WBC 12,000. Throat culture: alpha 
streptococcus, M. catarrhalis, diphtheroids; K.L. negative. 
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Fig. 6. Resolution proceeds centripetally from the periphery to the hilum. This is in contrast to the 
type of resolution jtsually seen in pneumococcal pneumonia. 

A. Male, age 7 years; duration of illness 1 week (?). Temp. 101°. WBC 9,000. Sputum: Strep, 
hemolyticus, Staph, albus, diphtheroids. Blood culture: no growth 

B. Same patient as A, 11 days later. 

C. Female, age 4 years; duration of illness 6 days. Temp. 105.8°. WBC 22,000. Throat culture: 
Strep, hemolyticus. Staph, albus, diphtheroids. Blood culture: no growth 

D. Same patient as C, 4 days later. 


WTiile resolution is taking place in one reinvolved after resolution has already 
lobe, the process may appear anew in occurred. This may be explained by the 
.another lobe, or the same lobe may be fact that the disease essentially involves 
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tlie tradieobronchial tree, allowing for eas)’’ 
dissemination to otlier foci during parox- 
ysms of severe coughing. In general, 
complete resolution is slower than in pneu- 
mococcal pneumonias and may not be 
complete for weeks or months. Pleural 
effusion is usually absent. 

During tlie course of the disease tlie 
roentgenologic appearance may vary con- 
siderably. The picture may simulate 
tuberculosis, lobar pneumonia, broncho- 
pneumonia, abscess, bronchiectasis, meta- 
static carcinoma, or pulmonary edema, 
and tlie diagnosis may rest largely on the 
history and the clinical and laboratory- 
findings, as well as serial chest films. 
Sante (13) has likened the appearance to 
die changes seen in pulmonary toxoplas- 
mosis and to pulmonary edema. In these 
conditions, however, there is no emphy- 
sema. This feature serv'-es to distinguish 
virus pneumonia. 

Focal atelectasis in virus pneumonia is 
apparently due to a variable degree of 
bronchiolar obstruction and may appear 
at any stage of the disease. It is essentially 
different from the atelectasis of pneumo- 
coccal pneumonia, which is produced in the 
alveoli by accumulation of inflammatory 
exudate and absorption of residual air. 
Varying degrees of atelectasis may persist 
long after the patient is clinically well. 


DISCUSSION 

Prom a roentgenologic standpoint, virus 
pneumonia appears to be a disease of the 
tracheobronchial system with secondary 
changes in the lungs. Accumulation of 
inflammatory exudate in the bronchi re- 
sults in the production of scattered small 
areas of atelectasis and emphysema. This 
IS accompanied by interstitial inflamma- 
tion. In our series, the average duration 
of symptoms at the time of admission to 
the hospital was seven days (Fig. 7). At 
this time there were positive findings in all 
of the chest roentgenograms. How much 
earlier these can consistently be found we 
are not able to say, though a few patients 
admitted on the first day of their illness 
a owed evidence of acute tracheobron- 


c: 







Fig. 7. Chart sliowing relation of roentgenologic 
findings to physical signs, fever, and leukocytosis. 
Average duration of illness at time of hospital entry, 
7 days. A. Leukocytosis (present in 80 per cent of 
cases) : arrow indicates day of highest count. B. Fever. 
C. Abnormal roentgen findings; arrow indicates day 
of average beginning resolution. D. Physical signs. 


chitis. McCarthy (14) states that evi- 
dence of the disease appears on the films 
on the fourth day. 

The lack of proportionately advanced 
physical findings in the chest may be ex- 
plained partly by the presence of acute 
emphysema, which could readily mask 
small areas of atelectasis or consolidation. 
Roentgen examination is therefore im- 
portant in determining the nature and 
extent of the disease. In a study of an 
institutional outbreak of pneumonitis, 
Hornibrook and Nelson (15) found that 
roentgen examination of the chest gave 
the most typical and consistent evidence 
of pulmonary lesions. 

Kneeland and Smetana (5) found the 
average white cell count to be 10,000, 
though in two of their cases it reached 
50,000. Leukocytosis was present in 80 
per cent of our cases (Fig. 7) . The average 
white cell count reached its highest on the 
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Fig. 8. A. Male, age 9 years; duration of illness 17 days. Temp. 101.4°. WBC 30,000. Sputum: 
Staph, a^eus. Strep, viridans, diphtheroids. Blood culture: no growth. There is diffuse interstitial pneu- 
monia with multiple areas of atelectasis and emphysema. 

B. Same patient 11 days later. There is clearing from the periphery. Temp. 98.6°. WBC 15,000. 
Sputum and blood culture as before. 

, C. Same patient 29 days after B. Temp. 100.8°. WBC 24,000. Hilar shadows are increased, indicating 
reinfection. 

p. Same patient approximately 13 weeks after C. Temp. 97.8°. WBC 8,600. There is no clinical 
evidence of disease. There is persisting roentgenologic evidence of interstitial pneumonitis involving 
medial portions of both lungs. Note presence of emphysema throughout entire course. 


■eighth day after onset of illness and re- 
turned to normal on the fourteenth day. 
The average day on which temperatures 
returned to normal was the twelfth. 

In our series, roentgen changes persisted 


longer than clinical signs or abnormal 
laboratory findings. All cases showed 
positive pulmonary findings on the roent- 
genograms taken on admission. On the 
average, clearing of the lung fields as shown 



Fig. 9. Female, age 8 months; duration of illness 3 days. Temp. 105.4°. WBC 14,700. Throat smear: 
alpha streptococcus. Staph, viridans, and Staph, albus. 

Film taken on admission (A) shows tracheobronchitis, multiple small areas of atelectasis, partial atelectasis 
of right upper lobe, and emphysema. There was progressive improvement for 5 days. On the 6th day (B) there 
was reappearance of fever 002°); WBC 9,700. Film shows reinfection of both lungs, persisting atelectasis, right 
upper lobe. 



Fig. 10. A. Female, age 19 years; duration of illness 10 days. Temp. 98.6°. WBC 12,800. Sputum: Staph, 
■widans, diphtheroids. Blood culture: no growth. Film shows multiple areas of focal atdectasis having a bron- 
chial distribution. Subsequently there was increase of fever and leukocytosis with the appearance of severe 
^y^osis and dyspnea. 

B- Same patient 52 days later. Patient discharged as clinically well. Partial atelectasis and interstitial pneu- 
monitis persist. 


roentgenographically occurred on the 
seventeenth day. This consisted chiefly 
of resolution of areas of pneumonic con- 
solidation or atelectasis (Fig. 8). In cases 
showing exacerbation due to involvement 


of previously unaffected lung (Fig. 9), the 
duration of the disease was necessarily 
prolonged. In most cases, however, there 
was a persistence of peribronchial and 
perivascular thickening and emphysema. 
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Fig. 11. A. Female, age 18 years; duration of illness 10 days. Temp. 103.8°. WEC 8,200. Sputum: Staph, 
aureus, Staph, viridans. Blood culture: no growth. Note multiple areas of atelectasis and edema in right lung 
together with generalized emphysema. The diaphragm is low. There is no gross atelectasis. 

B. Same patient 8 days later. Temp. 98.6°. WBC 7,800. Blood culture; no growth. Film shows partial 
resolution. 

C. Same patient 5 days after B (day of discharge). Temp. 98.6°. WBC 9,980. There is a residual network 
in the parenchyma and the hilar shadows are thickened. At this time patient was clinically well. (Check-up 
film taken 2 months later showed no residual evidence of disease.) 


The average day for disappearance of all 
residual roentgenologic evidence of the 
disease was the twenty-fifth. This is in 
substantial agreement with the observa- 
tions of Dingle and his associates (9), who 
found that the x-ray signs disappeared on 
the twenty-sixth day. They reported a 
persistence of physical signs, however, up 
to tlie fortieth day. The earliest complete 
resolution in our series occurred on the 
fourth day. The other extreme was a case 
which showed very little change in the 
roentgenologic appearance of the lungs in 
fifty-two days (Fig. 10). Except for oc- 
casional rales, the lungs were found clear 
on physical examination on the twelfth 
day. 

The persistence of roentgenologic find- 
ings long after apparent clinical cure sug- 
gests the possibility of the development 
of chronic complications, particularly bron- 
chiectasis. For this reason, it would 
appear to be good practice to take a 
roentgenogram of the chest on the day of 
discharge and another, where indicated, 
at a short interval thereafter (Fig. 11). 

summary and conclusions 

1. Virus pneumonia produces fairly 
characteristic pulmonary changes as shown 


by roentgenologic examination. These 
consist of tracheobronchitis, peribronchitis, 
focal atelectasis, edema, and emphysema. 
The presence of emphysema militates 
against total lobar atelectasis, so that 
uniform consolidation is infrequently ob- 
served. 

2. Roentgenograms show clearing of the 
lungs on the seventeenth day and a return 
to normal on the twenty-fifth day. 

3. Resolution progresses centripetally, 
the peripheral portions of the lungs being 
the first to clear. 

4. Roentgenologic evidence of inter- 
stitial pneumonitis and partial atelectasis 
may remain long after clinical cure. 

Note: We wish to acknowledge with thanks 
the assistance of Dr. Chester S. Keefer, Physician- 
in-Chief of the Massachusetts Memorial Hospitals 
and Director of the Evans Memorial; of Dr. Sid- 
ney Farber, Pathologist of the Children’s Hospital, 
Boston, who reviewed the pathologic material, and 
of Dr. Charles F. Branch, Pathologist of the Mass- 
achusetts Memorial Hospitals. 

750 Harrison Ave. 

Boston 18, Mass. 
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Tomography in the Region of the Maxillary Sinuses^ 

ERVIN H. HOLVEY, M.D., and LOUIS M. ROSENTHAL, M.D. 

Chicago Tumor Institute, Chicago, 111. 


T he purpose of this paper is to present 
the normal tomographic landmarks 
in the region of the maxillary antra and to 
compare them with certain abnormalities of 
these parts. The work now reported is 
part of a more complete study to be pub- 
lished later. 

Although tomograms do not give dis- 
tinct and detailed views of bony structures, 
they have the advantage of disclosing 
features which are obscured in ordinary 
roentgenograms by overlying and under- 
lying bony structures and by certain soft 
tissues. Especially is this true in the field 
of cancer. 

While serving as a visiting fellow of the 
Chicago Tumor Institute in 1938, Fehx 
Leborgne of Montevideo, Uruguay, con- 
structed a simple tomographic apparatus 
similar to one he had designed and pre- 
viously described. The main features 
of this unit are its simplicity and economy. 
So far as we know, it was the first equip- 
ment of this type installed in this country. 

A review of the literature of tomog- 
raphy discloses numerous publications, 
but for the most part these are limited to 
case reports. ^ Leborgne (1, 2, 3) was the 
first to publish comprehensive studies of 
tomography with reference to abnormali- 
ties in a limited anatomical field, namely, 
cancer of the larynx. Caulk (4) has also 
contributed to the subject. Moore (5, 6, 7) 
has written extensively on the value of this 
type of roentgenography and is a pioneer in 
the field. In dental radiography the value 
of the tomogram has been demonstrated 
in temporomandibular joint abnormalities 
by Costen (8), Peyrus and Aubert (9), and 
Pippin and his associates (10). Cone, 
Moore, and Dean (11) have reported on the 
use of tomography of the paranasal sinuses 


in ocular disorders due to disease of these 
chambers. Epstein (12) has recently pub- 
lished a report on the tomographic study 
of skull abnormalities. Abnormalities of 
the skull, larynx, and lungs are especially 
well shown by this technic. 

We have made a series of tomographic 
films at 0.5-cm. levels through the head of 
an adult cadaver in the anteroposterior 
projection. A similar study was made in 
the lateral projection, on another cadaver 
head. The present paper is concerned only 
with anteroposterior views at the level of 
the mid-portion of the maxillary sinuses. 

Obviously, a clear conception of the fea- 
tures demonstrable by tomography can be 
obtained only by a comparison of succes- 
sive adjacent levels. In this manner, a 
pathologic process can be followed from 
the point where it is first evident to the 
area where it is lost in normal bone archi- 
tecture. 

NORMAL TOMOGRAPHY 

Figme 1, taken 5.0 cm. from the table 
top, is at the level of the central and lateral 
incisor teeth. The floors of both atria are 
well outlined and rather sharp in detail. 
The anterior maxillary sinus septa are 
readily seen. The shadow cast' by the 
lateral wall of the posterior portion of the 
maxilla is seen to bisect each antrum (des- 
ignated here and in films to follow as the 
“H” line). It is not a septal image, with 
which it is sometimes confused. This line 
in deeper films is seen to approximate 
closely the linear shadow cast by the pos- 
terolateral wall of the frontal bone, the 
lateral wall of the greater wing of the sphe- 
noid (in most part), and the wall of the 
anterior squamous portion of the temporal 
bone (“R” line). At this level, too, both 
atria extend well into the zygomatic arch, 
the inferior border of which is clear and well 
defined. The supraorbital sinuses are well 


‘ This work has been aided by tlie Maurice I. Weil 
Memorial Fund. Aecepted for publication in November 
1943. 
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Figs. 1 and 2. Normal tomograms at level of central and lateral incisor teeth, 5.0 cm. from table top (1) and at 

the level of the canine teeth (2) . 




illustrated in this particular skull. Em- 
bryologically a portion of the ethmoidal 
air cells, these sinuses are forced anteriorly 
and laterally by the ethmoids and pneuma- 
tize that portion of the frontal bone imme- 
diately above the orbit and posterior to the 
true frontal sinuses. Like the frontal 
sinuses, these sinuses vary greatly in shape, 
and in some skulls they may be entirely ab- 
sent. (The quite common failure of surgi- 
cal procedures upon the frontal sinuses is 
attributed by many to the presence of in- 
fection within these supraorbital cells.) 

The middle ethmoidal air cells are seen, 
as well as the lamina papyracea of the me- 
dial orbital wall. The crista galli is being 
lost to view. The inferior turbinates are 
coming into focus and are well delineated 
in deeper tomograms. 

Because the skull is that of a cadaver, 
the lateral cerebral ventricles are neither 
uniform nor normal in size or shape and 


they are quite distinctly visualized. This 
is because the skull was exposed to the air 
for some time and the ventricles were fluid- 
free. In ordinary tomograms the ven- 
tricles are not seen. 

In Figure 2, certain changes in the shape 
of structures previously noted are seen. 
The level is at the canine teeth. The 
crista galli is fading from view and the 
cribriform plate is well seen. The supra- 
orbital sinuses are smaller, and what may 
be the orifice of this sinus into the ethmoi- 
dal air cells is noted on either side. The 
ethmoid cells are clear and the middle tur- 
binate is seen for the first time. The or- 
bits are smaller and are losing their spheri- 
cal outline, becoming triangular in shape. 
The lamina papyracea is no longer clearly 
seen. The beginning of the superior orbital 
fissure is just made out in the superior por- 
tion of the right orbit. 

Both atria are now more triangular than 
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Figs. 3 and 4. Normal tomograms at level of first molars (3) and at level 6.5 cm. from table top (4). 


previously and the walls more closely ap- Descending in the anteroposterior plane 
proximate a straight line. Septa are visa- to Figure 4, taken at a level which is now 
a ized and the floor of the left infraorbital 6.5 cm. from the table top, we find that the 

antrum, supraorbital sinus on the left has been com- 
e and R lines are approaching pletely lost to view and only a small rem- 

one another on the left side. nant of that on the right side is still seen, 

igure IS at the first molar teeth level. The posterior ethmoidal air cells are still 
^'^P'^orbital sinuses are disappearing, clearly demonstrated, and both the middle 
ne middle turbinates are in sharp focus, and inferior turbinates are receding from 
especia y on the left side, while the inferior focus. The orbits are becoming smaller 
^ being lost to vision. The and both superior orbital fissures are now 

middle and posterior ethmoidal air cells are evident. (The inferior orbital fissure is 
V e visua ize . The orbits are still smaller never well seen in anteroposterior tomo- 
and more triangular. At this level the ex- grams.) 

tremely thin inferior orbital wall can be The medial portions of both maxillary 
seen near ^e antrum. (The frequent oc- sinuses are now elongated from above 
currence o interorbital extension of antral downward into the maxillary alveolar 
cancer thus becomes easily understood.) ridge, and the lateral extensions of the 
1 ne superior orbital fissures are coming antra into the zygomatic arch are smaller, 
into clearer detail. The maxillary sinuses The “H” and “R” lines have almost ap- 
s ou ^ ssimilarity from the proximated one another on the left side, 

previous m. e H and R lines are (Both these lines curve abruptly medial- 
still closer on the left side. Tongue sub- ward, the “H” line forming the inferior 
stance is seen for the first time. wall of the inferior orbital fissure and the 
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Figs. 5 and 0. Two cases of chronic sinus infection (Cases 1 and 2). 


"‘R” line forming the superior wall of this 
same fissure in the skull. Thus they never 
actually approximate. The relationship 
of these lines to one another varies in the 
individual skull. In some they are almost 
in the same vertical plane, while most 
frequently the “H” line is somewhat 
medial to the “R” line.) The molar teeth 
are now in view. 

INFECTIONS OF THE ANTRUM 

Figure 5 illustrates a case of chronic left 
maxillary sinusitis (Case 1) in a young 
man 29 years of age with a history of 
fypical acute exacerbations over a period 
of eight years. 

This film shows a confluent, dense 
opacity involving all of the left antrum 
except its extreme apex, the level simulat- 
ing one of fluid within the cavity of the 
sinus. In addition, the left ethmoidal air 
cells are completely obscured by a similar 
confluent opacity ; however, it is seen that 


all the walls of the antrum are intact. 
Also, there is some increase in density of 
the base of the right antrum. This also 
assumes a level and is sharply demarcated 
laterally. It is believed that this repre- 
sents infectious material trapped in this 
area and limited by a septum which arises 
from the inferior aspect of the sinus. 

Comparison with the normal tomograms 
shows this particular film to be at the 
approximate level of Figure 4. The 
supraorbital sinuses are just disappearing, 
as are both the inferior and middle turbi- 
nates. The orbits are small and triangular 
and the posterior ethmoidal sinuses are 
well delineated. Also the tomogram is at 
the level of the molar teeth of the maxilla. 
Tongue substance is not sharply defined. 
There is a moderate right septal deviation. 

Figure 6 represents chronic sinusitis 
(Case 2) in a young woman 28 years of age 
with a history of repeated attacks of sinus 
infection over a period of almost ten years. 
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Fig. 7. Cancer of the maxillary sinus (Case 3). 


Because of difference in radiologic technic, 
certain features are not seen in this film as 
in previous roentgenograms, but it does re- 
veal the extent of infectious disease and is 
presented for that reason. The orbital 
walls are just faintly seen. The “R” line 
is discernible on the left, as is the inferior 
edge of the H” line at the base of the left 
antrum. 

The entire right antrum is completely 
clouded by a rather dense opacity. The 
base of the left antrum is likewise involved. 
All antral walls, however, are intact. 
Edema of both the right inferior and middle 
turbinates is well shown and the ethmoids 
are clouded bilaterally, both middle and 
posterior cells being involved. The level 
of the tomogram is seen to bisect the 
ma.xillary molar teeth bilaterally. 

These two cases disclose features which 
are constant tomographic findings in in- 
fectious antral disease. No pathologic 
disturbances are observed in the limiting 
walls of these sinuses. They are sym- 
metrically alike, and there is no thinning of 


bony structures or actual osseous invasion. 
Usually a concomitant extension of the 
disease process to adjoining ethmoidal 
sinuses is observed and edema of the con- 
tiguous turbinates and sometimes of the 
mucosal wall of the naris is evident. The 
intact osseous walls of the sinus, however, 
are most important in the roentgenologic 
diagnosis. 

CANCER OF THE MAXILLARY SINUS 

Figures 7 to 11 show three cases of 
antral carcinoma, all involving the right 
maxillary antrum and all disclosing certain 
characteristics of cancer in this particular 
area. Ordinary roentgenograms of the last 
tMm cases are presented to illustrate the 
value of the tomogram in revealing detail 
not apparent in the ordinary films. 

Figure 7 is one of extensive carcinoma 
(Case 3) in a man 69 years of age with right 
exophthalmos, disturbed vision, and com- 
plete blockage of the right naris. In this 
film, the level is at the maxillary teeth 
bilaterally. A dense opacity involves the 
entire right antrum. The inferior antral 
wall clearly shows destruction. There is 
no evidence of remaining medial antral 
wall, and the soft-tissue density overlies 
this area and completely obliterates the 
right nasal cavity. Superiorly, there are 
destruction of the inferior orbital wall and 
extension of the process within the orbit 
itself. This tomogram shows all but the 
superior wall of the right orbit to be clouded 
by the density. The opacity extends 
medially and upward to involve both the 
middle and posterior ethmoids, a frequent 
occmrrence. The “H” and “R” lines are 
obscured on the right but are well de- 
lineated on the left side of the skull. There 
is slight cloudiness, probably infectious in 
nature, of the left antrum. There are 
moderate edema of the left middle and in- 
ferior turbinates and slight cloudiness of 
the middle and, to a lesser degree, of the 
posterior ethmoidal air cells on the left. 
The turbinates are not seen on the affected 
side. The left orbit is small and triangular. 
Tongue substance is well shown, as in the 
normal tomogram. 
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Figs. 8-11. Two cases of carcinoma of the maxillary sinus (Cases 4 and 5). The ordinary roentgenograms are 

shown above, the correspoudi-ig tomograms below. 


Loss of visualization of the “H” and structures by overlying tumor and edema- 
R” lines does not represent invasion by tous soft tissue, 
cancer but rather an obscuring of these Figure S is the ordinary roentgenogram 
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of Case 4, a squamous carcinoma involving 
the right antrum in a man 50 years of age. 
There is a density within the right antrum 
which almost completely fills the chamber. 
The lateral and medial antral walls, how- 
ever, appear intact, and the inferior wall of 
the sinus is obscured by bony structures in 
the same plane. There is no definite evi- 
dence of ethmoidal invasion, although some 
cloudiness is apparent within the cells. 
The orbital walls are intact. 

The tomogram (Fig. 9) in this case, how- 
ever, reveals a dense opacity completely 
clouding the right antrum. There is an 
area of bone destruction of the inferior 
antral wall and also of the lateral sinus 
wall. This cloudiness does not involve the 
orbit but extends superiorly and medially 
and to a small extent involves the middle 
ethmoidal air cells. The lateral and in- 
ferior walls of the right antrum are very 
thin, due to cancerous invasion and 
destruction. The nasal cavities show no 
abnormalities. There is a slight cloudiness 
of the lateral portion of the left antrum. 
Both orbits are well seen and still are 
spherical in outline, although rather small. 
The posterior ethmoids are clear. The 
“H” line is seen at the very base of the left 
antrum and the "R” line is well shown. 
Neither of these lines is well seen on the 
left side. The level of these films extends 
through the maxillary molar teeth bi- 
laterally. The ascending rami of both 
mandibles are well delineated on this film, 
and the condyloid process is visible on the 
left side. 

Figure 10 (Case 5) is an ordinary roent-. 
genogram of a 47-year-old male who com- 
plained of right nasal blockage and pain in 
the right eye. The film discloses a moder- 
ate density involving the entire right 
antrum. There is a bulging soft-tissue 
mass obstructing the right naris, arising 
from the lateral wall of the nasal chamber, 
although there is no evidence of destruction 
of this medial antral wall. All the walls of 
the right antrum appear to be intact, and 
there is no evidence of inferior orbital wall 
destruction on either side. The ethmoidal 
sinuses are slightly clouded, and both 


medial and inferior turbinates are enlarged. 
Biopsy from the right maxillary sinus dis- 
closed squamous carcinoma. 

The tomogram (Fig. 11) in this case gives 
us much more detailed information. A 
dense opacity involves the medial half of 
the right antrum and indicates destruction 
of the right medial sinus wall. The process 
obstructs the superior portion of the nasal 
cavity and involves both the middle and 
posterior ethmoid cells. There is a sug- 
gestion of destruction of the inferior orbital 
wall on the affected side. Both orbits are 
well seen and the inferior turbinates appear 
slightly edematous. The left middle tur- 
binate is clearly outlined and edematous, 
and only the inferior portion of the right 
middle turbinate is seen. The left antrum 
is intact and shows no evidence of ab- 
normality. The tomogram is at the level 
of the molar teeth of the maxillae bilater- 
ally, but no tongue substance is delineated. 
The “H” and “R” lines are not clear on this 
film. 

These three cases of antral carcinoma re- 
veal certain characteristic tomographic 
findings which are worth noting. It is also 
noteworthy that ordinary roentgenograms 
fail to picture the entire pathologic process 
which is so well delineated by tomographic 
means. Patients with antral carcinoma 
consult their physicians for one or more of 
three symptoms : nasal obstruction, visual 
disturbance, or pain. If these signs do not 
disappear under active medical therapy m 
a reasonable period of time, the patient 
should have tomographic studies and a 
biopsy if the roentgenograms suggest that 
carcinoma may be present. 

As seen in the three cases, carcinomatous 
invasion and destruction of one or more of 
the antral walls is a frequent finding and 
may occur comparatively early in the 
disease. In most cases, the soft tissue 
tumor shadow extends beyond the antrum 
itself, through its osseous limits to adjacent 
structures, i.e., naris, orbit, and oral 
cavity. It is only rarely that antral car- 
cinoma is observed prior to osseous in- 
vasion or destruction and it is usually the 
symptoms caused subsequent to such de- 
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struclioii by the expanding mass of the 
tumor that force the patient to seek medical 
advice. 

SUMMARY 

Chronological adjacent tomograms 
through tlie levels of the mid-portion of the 
maxillary sinuses of an adult cadaver are 
presented, and the nonnal anatomical 
structures arc described. 

Comparison of tliesc films is made with 
several tomograms disclosing infection and 
cancer in this area. 

The tomograms in tlie cases of infections 
of tlie antnim disclose the following char- 
acteristics: (1) Patliologic disturbances in 
tlie limiting walls of the sinus are rare and 
the outline of both cliambers is symmetri- 
cally alike. (2) Extension of the disease 
process to adjoining etlimoid sinuses is 
usually obserx'ed. (3) Edema of the con- 
tiguous turbinates and nasal mucosa is a 
constant finding. 

Tomography in cancer of the antrum in- 
variably discloses invasion and destruction 
of one or more of tlie walls of the sinus; 
also, the soft tissue shadow of tlie expand- 
ing tumor extends beyond the osseous 
limits of the sinus, invading adjacent 
structures, i.e., naris, orbit, and oral 
cavity. Ethmoid sinus invasion is fre- 
quently seen. 

Ordinary roentgenograms in cases of 
cancer of the maxillary sinus do not reveal 
these abnormalities so clearly or so fully as 


do tomographic films. The former fre- 
quently fail to disclose cancerous invasion 
of the limiting walls of the antrum. 

It is tlie opinion of the authors that 
tomographic study is indicated in those 
cases in whicli clinical signs and ordinary 
roentgenograms suggest the presence of 
cancer in this area. 

21 W. Elm vSt., 

Chicago 10, 111. 
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Some Roentgen Aspects of Pancreatic Necrosis' 

GEORGE J. BAYLIN, M.D., and KENNETH D. WEEKS, M.D. 

Durham, N. C. 


T he clinical diagnosis of acute pan- 
creatitis is made rather infrequently; 
yet the diagnosis following surgical ex- 
ploration is not uncommon. This wide 
discrepancy attests our lack of acumen in 
establishing a correct evaluation of those 
cases studied. Hence, any means that 
will provide a clearer understanding must 
command attention. 

A large group of cases has been studied 
roentgenographically over a period of 
years, and various signs indicative of acute 
or subacute pancreatitis have been enu- 
merated. These point predominantly to 
the changes induced in the gastro-intestinal 
tract, especially the stomach and duo- 
denum. Case (1) in his excellent treatise 
on the subject reviews the changes that 
may be manifest, but it is evident that no 
one of these or any combination is diag- 
nostic, nor will we, in this discussion, con- 
tribute any definitive set of criteria by 
which a positive roentgen diagnosis can 
be achieved. The case under discussion 
was, however, characterized by such strik- 
ing roentgenographic findings that we feel 
they should be recorded. 

One of the most significant reasons for 
the many incorrect diagnoses is the failure 
to think of the pancreas as the basis of 
abdominal complaints. A greater aware- 
ness of the organ as the exciting factor of 
abdominal symptoms will undoubtedly 
lead to closer scrutiny prior to explora- 
tory laparotomy and contribute to more 
accurate diagnosis. 

Bronner (2) suggests upper intestinal 
studies in any suspicious case, so that 
changes in the position, contour, and 
physiolog}^ of the stomach and duodenum 
may be demonstrated. Frostberg (3) at- 
tached considerable significance to the 
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“inverted figure 3 sign” in changes within 
the head of the pancreas. We have en- 
countered this particular sign infrequently, 
even though a number of cases of car- 
cinoma of the pancreas were studied very 
carefully. We did, however, find it present 
in one instance, and on the strength of it, 
plus spasm of the duodenum, we proffered 
the diagnosis of pancreatitis. This was 
verified at operation. 

In the case to be recorded here the signs 
and symptoms pointed so strongly to dis- 
ease of the large intestine that no opaque 
material was given by mouth. Instead, a 
barium enema was considered the most 
logical procedure, after a film of the abdo- 
men had been made. Unfortunately, the 
film failed to include the lung bases, so 
that we were deprived of the value of one 
finding that has been stressed— the basal 
exudates that often occur. The latter 
are mentioned by de Takats and Mackenzie 
(4) and by Case (1) as an important part 
of the roentgen pattern in pancreatitis. 

CASE REPORT WITH NECROPSY FINDINGS 

W. E. S., a 42-year-old white married male, a 
cotton-mill worker, was admitted to the medical 
service for the first time on June /, 1943, com 
plaining of abdominal pain and distention o 
days’ duration. He had previously been admitteu 
to the surgical service, in January 1943, wim a re 
current thrombophlebitis of the left leg, whic was 
treated conservatively and successfully. 

The illness for which the patient was adffli ^ 
to the medical service had begun about ten ays 
previously, at which time he experienced some 
vague abdominal discomfort and had an ^ 
desire for large quantities of ice water and oo . 
Shortly thereafter he noticed a rather diffuse aD- 
dominal swelling followed by generalized cramping 
abdominal pain, especially in the lower abdomen. 
This pain became severe and kept him moving con 
stantly in an effort to obtain relief. He fina y 
called his local ph 3 'sician, w'ho gave him lypn 
dermics, but the pain was only temporarily 
lieved. About twelve hours after the 
symptoms, the patient became nauseated an 
vomited. The vomitus was greenish and bitter 
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and measured about a pint in tiuaiitily. On onh' 
two other occasions did vomiting occur before 
admission. The patient still bad a tlesire for food, 
but had been afniid to cat becau.se it seemed to ac- 
centuate the pain and distention. Belching was 
frequent and seemed to alTord some relief, llow- 
ever, little or no flatus w:is pmssed and the patient 
stated that he had not had a bowel movement during 
the ten days of his illness. His last normal bowel 
inovemeut was on the day prior to the onset of 
symptoms. He was given repeated enemas in bis 
home and also at a local hospital, but without re- 
sults; nor did they afford him any relief. A note 
from a local physician stated that the patient had 
had several episodes of this character during the 
previous two or three years, but in the review of 
symptoms and past history obtained at the hos- 
pital in January, six months before the patient’s 
final illness, no mention of such attacks was made. 

The family history was positive for cancer, 
dialictes, and tuberculosis. The patient had enjoyed 
unusually good health with the exception of the 
thrombophlebitis mentioned above. He said that 
he had lost approximately twenty pounds during 
his illness. 

Physical Exavihialiov: The patient was well de- 
veloped and well nourished and obviously acutely 
ill. His temperature was 3S.2° C., pulse 122, 
resjiirations 2d, blood pressure 12G/S-1. During the 
examination he complained constantly of abdominal 
pain and was made ciuite uncomfortable by any 
effort to move him. Except fer evidence of dehy- 
dration, the skin was not remarkable. Examination 
of the head and neck was negative. The thorax was 
symmetrical, but there was some flare of the lower 
costal angles, apparently due to abdominal dis- 
tention. The lung fields were clear to auscultation 
and percussion, hut the diaphragm was somewhat 
high. Examination of the heart was within normal 
limits except for tachycardia. The abdomen was 
rounded and protuberant, and the abdominal wall 
was tense and tympanitic. There was generalized ten- 
derness in all abdominal quadrants and moderate re- 
bound tenderness in both lower quadrants. It was 
thought, in spite of the marked distention, that the 
liver was considerably enlarged, but no other visceral 
detail could be outlined and no abnormal masses 
were felt. The superficial veins of the abdominal wall 
stood out in striking prominence. Large hard masses 
of feces could be felt by rectal examination. The 
genitalia were not remarkable. Examination of 
c extremities revealed no evidence of clubbing, 
cyanosis^ edema, or phlebitis. Neurological ex- 
amination was in order. 

Preliminary Clinical Impression: 1. Obstruc- 
'on of the large bowel. 2. Portal obstruction, 
possibly on the basis of cirrhosis of liver. 

Accessory clinical data were as follows: Herao- 
4 ^™ S”'"' blood cells 

‘*^'000. Color index 0.82. Hematocrit reading 
- wols. per cent, t^ffiite cells 12,280 (polymorpho- 


nuclears 94, large lymphocytes 1, small lymphocytes 
2, monocytes 3). Sedimentation rate 30 mm. /hr. 
corrected. Urine, on admission, clear • amber; 
sp. gr. 1.01(5; acid reaction; sugar a trace; albumin 
1 -h ; microscopic sediment, 3-4 granular casts, 6-7 
while blood cells (?) jter high-power field; acetone 
4 -h ; diacctic acid negative. Kahn and Klein tests 
negative. Stools not remarkable except for 1 + 
benzidine reaction after eUier extraction. Blood 
chemistry'; non-protein nitrogen 44 mg. per 100 
c.c. Liver function test (BSP) : 5 per cent retention 
of dye after one hour. Galactose tolerance test 
within normal limits. 

Roentgen Findings: A plain film of the abdomen 
showed no definitive visceral detail, but there was 
liresenl a mottled process characterized by irregular 
rounded areas of increased density. These areas 
ranged from 1.0 to 3.0 cm, in diameter and showed 
no calcification. A film with a stomach tube in 
place showed the tube deflected well to the right and 
upward. 

A barium enema study revealed areas of spasm 
associated with loss of normal mucosal detail. These 
areas were in the mid-transverse colon, the splenic 
flexure, and the ileocecal region. There w’as no 
evidence that any intrinsic lesion w'as present. 

Hospital Course: The patient was given nothing 
by month and parenteral administration of fluids 
was begun. A Wangensteen apparatus ivas in- 
stalled and surgical consultation was obtained im- 
mediately. The surgical consultant expressed the 
belief that the patient had a fecal impaction and 
advised thorough cleansing of the lower bowel with 
repeated enemas, before anything else was done. 
This was carried out with good results and con- 
siderable relief to the patient. He had a fairly good 
first night in the hospital, and the next morning it 
was thought that there was less abdominal disten- 
tion. The liver was palpable about 2 cm. below 
the right costal margin, but no other masses could 
be made out. At this time a barium enema was 
given and the results w'ere as recorded above. The 
patient remained fairly comfortable tbroughout the 
next twenty-four hours, without any temperature 
elevation. On the night of the second hospital day 
he had a normal bowel movement. He awoke on the 
third hospital morning complaining of generalized 
increase in abdominal pain, which seemed to become 
progressively worse from that time. The abdominal 
distention returned but there was still no nausea or 
vomiting; there was generalized abdominal tender- 
ness with rebound tenderness in all quadrants, but 
there were no referred rebound phenomena. No 
intestinal patterns could be made out. For the next 
two days the patient gradually’’ grew worse, his 
temperature going to 39° and his pulse to 140. On 
the sixth hospital day abdominal tenderness and 
distention increased and, because of signs consistent 
with the presence of free fluid in the peritoneal 
cavityi-, an abdominal paracentesis was performed. 
Only 2 c.c. of dark amber fluid were obtained, but 
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Fig- 1. Film of abdomen showing diffuse mottled 
appearance. The gas-filled colon shows irregularity 
about the cecum and the transverse colon. 


Fig. 2. The striking displacement of the stomach 
tube is evident, as well as the diffuse mottling over the 
abdomen. 


this material showed a total leukocyte count oi 
1,120, with 61 per cent polymorphonuclear forms 
gave a strongly positive benzidine reaction. 
Culture of this fluid was later reported as negative. 
A few hours later, the patient presented the picture 
of peripheral vascular collapse, and after trans- 
fusions of whole blood and plasma it was decided to 
do an exploratory^ laparotomy. 

The patient was obviously a poor operative risk, 
but there seemed to be no alternative. He was 
given gas, o.xyrgen, and ether anesthesia, which he 
took poorly. l^Tien the extraperitoneal fat layer 
was reached, extensive areas of fat necrosis were 
encountered In the peritoneal cavity, a moderate 
amount of blood-tinged fluid was found and aspi- 
rated Manual exploration of the abdominal cavity 
revealed a large, firm mass in the region of the 
pancreas, e.xtending all the way across the upper 
a QOiMn and measuring approximately 10 X 20 
The omentum, peritoneum, mesentery, and 
intestinal surfaces were studded with numerous 
areas of fim white material which resembled fat 
necrosis. Iso purulent material could be aspirated 
from the pancreas. The incision was closed after 
drains were inserted and the patient was returned to 
the ward in poor condition. 

The postoperative course was stormy. The tem- 
perature remained above 40° and there was con- 
tinuous s'omiting of ‘‘coffee-ground” material. On 
the third postoperative day the patient vomited 
about 500 C.C. of fresh blood. He died on the fol- 
lowing day. 

Accessory data obtained throughout the post- 
operative course were as follows: Hemoglobin 68 per 


cent. White blood cells 13,640. Blood sugar 110 
mg. per cent. Van den Bergh reaction not elevated. 
Serum calcium 6.8 mg. per cent. Urinary diastase 
less than 150 units. Serum lipase 2.3 c.c. NaOH 
(l/20th normal). 

Antopzy Findings: The external appearance of the 
body at autopsy was not particularly significant. 
There was pitting edema of the entire left leg, but 
not of the right. 

Examination of the abdominal cavity was quite 
remarkable. The subcutaneous fat of the abdominal 
wall measured 1.5 cm. in thickness. In the ab- 
dominal cavity about 400 c.c. of grayish-brown fecal- 
smelling fluid were encountered. After removing 
the fluid the intestines were found to be everywhere 
adherent along their adjacent peritoneal surfaces. 
Scattered diffusely throughout the parietal peri- 
toneum were numerous flat, whitish-yellow, firm 
nodules. These were present also in the peritoneal 
surfaces of the intestines, in the mesentery, and 
throughout the omentum. Many of these plaques 
were surrounded by areas of fresh hemorrhage. 
The remaining peritoneal surfaces were cloudy but 
smooth. The transverse colon and stomach were 
shifted to abnormal positions by the lesser omental 
bursa, which was distended with fluid, the colon 
being pushed anteriorly and inferiorly, the stomach 
superiorly and to the right. The foramen of Winslow 
was closed by a grayish, dark mottled membranous 
adhesion with a small defect at one side. Pressure 
over the bursa forced out a grayish-brown, foul- 
smelling fluid containing many small soapy granules. 
Numerous fibrous adhesions were found in the 
pelvis, which also contained the yellowish-white 
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plaques. Sectionipj; of the placiucs showed them to 
be finu but not calcified. Many cxlcudcd decjdy 
into the fatty areas; some had formed large con- 
fluent areas, while others were necrotic and milky. 

The mesenterj' was greatly increased in size and 
loaded domi with f.at. Large redundant folds of 
fat were found throughont the mesentery of the 
large bowel. Everywhere were yellowish-white 
plaques of fat necrosis, many surrounded by hemor- 
rhage. 

As stated above, the stomach was pushed upward 
and to the right by the finid-distended omental 
bursa. The position, size, and shape of the stomach 
were greatly distorted and undoubtedly accounted 
for the anatomical relations demonstrated roent- 
genologically. The stomach contained about 100 
c.c. of coffee-ground material atid near the cardiac 
end was an area of mucosal hemonrhage which 
apparently accounted for the blood vomited jmst- 
operatively. 

The pancreas was identified in its usual position 
as a large, ragged, grayish-black, necrotic mass, 
fonning one border of the fluid-filled sac. Gross 
sectioning showed the inner structure to be obscured 
by areas of necrotic softening aiid hemorrhage. The 
main pancreatic duct opened about 3 cm. from the 
duodenum into tlic omental cavity already described. 
The ampulla of Vatcr was patent, as were the 
common, cystic, atid liver bile ducts. These were 
not dilated. No calculi were found. 

The gallbladder cojitaincd about 10 c.c. of dark, 
thick, orange-colored bile, but no calculi were found. 
The gallbladder wall was considerably thickened 
both by serosal fibrosis and mucosal cholesterosis. 
The liver was moderately enlarged, weighing 1,500 
gm. Its cut surface gave the apiicarancc of in- 
creased fat. The adrenals and genito-urinary tract 
were not grossly remarkable. 

The pleural cavities contained small amounts of 


serosanguineous fluid, but the pleural surfaces were 
smooth. The subpleural fat contained many areas 
of hemorrhagic fat necrosis, most of which were 
perivascular in position. The heart rvas normal in 
size and appearance. The coronary arteries were 
not remarkable. The lungs on cut surface showed 
evidence of some bronchial pneumonia. 

Microscopic sections were equally as character- 
istic of an acute hemorrhagic pancreatitis as the gross 
manifestations. The pancreas presented a pro- 
nounced degree of atrophy, marked dilatation of the 
nets, and an accompanying hyperplasia and kera- 
mization of the duct epithelium. In some places, 
ne latter lesion was of such a nature as to obstruct 


oompletely the lumen of the duct. Althougl 
omorrhage was prominent, the necrosis of the tissui 
nns a far more conspicuous feature. Fat necrosii 
P^osent in numerous places and crystallizatioi 
0 the fatty acids was also seen in some of thesi 
There were, however, no calcium deposit 
w these areas of fat necrosis. 

The gallbladder showed a very definite ehronii 



Fig. 3. Showing changes at the medial wall of the 
splenic flexure of the mid-transverse colon and also at 
the ileocecal region. 


cholecy’stitis and also acute reaction of its serosal 
surface. There was an overwhelming infection of 
the tissues of the body^ generally, the most con- 
spicuous organism being E. coli. This organism 
was grown in cultures taken from the spleen, lung, 
and peritoneal fluid at the time of autopsy. 

DISCUSSION 

The roentgen findings were interesting 
and permitted considerable speculative 
latitude as to the underlying condition. 
An appreciation of the extensive changes 
that occur with fat necrosis incident to 
pancreatitis led to the assumption that 
the mottled areas of increased density 
actually represented fat necrosis and sub- 
sequent saponification, which is so char- 
acteristic pathologically (Fig. 1). 

The marked displacement of the stomach 
to the right and upward (Fig. 2), we inter- 
preted as due either to swelling of the 
pancreas and surrounding inflammatory 
tissue or a sealing-off of the foramen of 
Winslow with subsequent accumulation 
of fluid within the lesser omental bursa. 

The barium enema revealed three zones 
(Fig. 3) of disturbance in the colon. There 
was persistent spasm with alteration of 
the mucosal pattern of the transverse 
colon and the splenic flexure. The close 
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anatomical relationship between the pan- 
creas and the involved areas of the colon 
made it reasonable to assume that pan- 
creatic involvement was the source of these 
changes. The enema film hkewise showed 
marked changes about the cecum and 
terminal ileum and these were deemed as 
secondary to the fat necrosis and the 
incident peri-intestinal inflammation. 

All the changes described may, of 
course, be readily explained on the basis 
of a peritonitis pursuant to a ruptured 
viscus. The absence of any free air in the 
abdomen was against sueh. a diagnosis; 
moreover, an appraisal of the clinical course 
made it the less likely condition. 

CONCLUSIONS 

A case of hemorrhagic pancreatitis with 
extensive fat necrosis is presented. The 


roentgen features were: (1) a mottled 
increase in density over the abdomen; (2) 
displacement of the stomach to the right 
and upward; (3) areas of spasm in the 
mid-transverse colon, the splenic flexure, 
and the ileocecal region. 

School of Medicine 
Duke University 
Durham, N. C. 
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Reciprocity Law Failure in X-Ray Filins' 
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T he reciprocity law constitutes one 
of tlie fundamental rules of photog- 
raphy and of radiograjdiy. It states that 
tlie quality of a series of photographic or 
radiographic films will be uniformly con- 
stant if the exposure times with which 
the films are made vary reciprocally witli 
tlie intensities of the exposing radiation. 
Thus, tlie law implies tliat when otlier 
things are equal a roentgenogram exposed 
for 1,0 second and witli a tube-current of 
100 milliamperes will be identical to one 
exposed for 10 seconds and with a tube- 
current of 10 milliamperes.- 
The reciprocity law is based on the as- 
sumption that the density or blackening of 
a photographic film is dependent merely 
on the exposure or quantity of radiant 
energ)’- which tlie film absorbs and is 
independent of tlie rate at which the energy 
is applied (f.e,, is independent of the in- 
tensity of the exposing radiation). The 
sipificance of this assumption will be 
clearly understood when it is pointed out 
that the exposure or quantity of radiant 
energj'- absorbed by a film is equal to the 
product of the radiation’s intensity by tlie 
exposure time; tliat is, 

Exposure = lutensiiy X Time (1) 

It is evident from equation (1) that, when 
ffltensity and time vary reciprocally, ex- 
posure remains constant. Therefore, the 
I'eciprocity law can be valid only when 
photopaphic density is dependent on ex- 
posure alone. 

The reciprocity law was formulated 
fom observations made by Bunsen and 
ttoscoe (1) almost a century ago, when 

a cQn!'^ " described in this paper was done under 
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Prormti* assumed that the intensity of the radiation is 
e rtional to the current of the x-ray tube. 


tliose workers were studying the phe- 
nomena of photochemistry. Although the 
law was intended to apply to photo- 
chemical reactions in general, it had, from 
tlie outset, its principal application in 
photography, where it was used exten- 
sively as an aid in the calculation of ex- 
posure technics. Its usefulness in this 
connection, however, was soon found to be 
somewhat limited, for further investiga- 
tions revealed that photographic films ful- 
fill the law only under limited conditions. 
For example, astronomers (2, 3), when 
photographing stellar objects of extremely 
low illumination, observed that much 
smaller photographic effects were ob- 
tained under these conditions than when ex- 
posures were made with higher intensities, 
even though the products of intensity 
by exposure time in the two instances 
were equal. Similarly, it was observed by 
other investigators (4, 5) that, when 
exposures were made with radiation of 
extremely high intensity, the effects were 
less than those obtained when a more 
intermediate level of intensity was em- 
ployed. It is clear from these observa- 
tions that, contrary to the provisions set 
forth in the reciprocity law, photographic 
quality is not merely dependent on the 
quantity of radiant energy absorbed by a 
film, but is also a function of the intensity 
of the exposing radiation. This property 
of photographic materials to violate the 
reciprocity law is customarily spoken of 
as reciprocity law failure. 

The principal significance of reciprocity 
law failure is its effect on the sensitivity or 
speed of a photographic emulsion. Be- 
cause more radiant energy is required to 
produce a particular photographic effect 
at some intensity levels than at others, it 
is evident that the sensitivity or speed of 
a film must vary with the intensity of the 
exposing radiation. 
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I‘ig. 1. Curves illustrating reciprocity law failure in a typical photographic film. The exposures required to 
produce film densities of 0.5, 1.0, and 1.5 at various levels of intensity are shown. The diagonal lines indicate the 
exposure times which correspond to the various intensity levels. 


Although photographic films vary widely 
in the manner in which they fail the re- 
ciprocity law, there are certain general 
characteristics that are common to all: 

Photographic emulsions are least 
sensitive when exposed with radiation of 
either low or high intensity and are most 
sensitive when the intensity of the ex- 
posing radiation is such that an exposure 
time between 0.1 second and 10 seconds 
is required to produce a film densitv of 1 0 
(6,7). 

2. Within the visible spectrum, reci- 
procity law failure is independent of the 
spectral distribution of the exposing radi- 
ation (8). 

3. The inlierent contrast of a photo- 
graphic emulsion is a function of reciprocity 
law failure. It is greatest when exposures 
are made with intensities less than that 
at which maximum film sensitivity occurs 


METHODS OF STUDYING RECIPROCITY' 
FAILURE 

During the past several decades ex- 
tensive data have been collected on the 
reciprocity-law-failure characteristics of 
many photographic films, and several 


workers (3, 7, 10) have devised empirical 
formulae intended to be useful in pre- 
dicting the density (photographic effect) 
of a film when exposed with a particular 
quantity of radiant energy at various in- 
tensity levels. These formulae, however, 
have proved of little practical value, due 
to the wide variation in the characteristics 
of different photographic materials. Of 
greater usefulness are graphical data pre- 
pared from sensitometric examinations of 
a film exposed under various conditions of 
illumination. In the past, three methods 
have been employed in the preparation of 
such material. In one, the photographic 
film is given a series of constant-energy 
exposures in which the intensity and ex- 
posure time are varied reciprocally (e.g., 
/ X f = 100 X 1, 10 X 10, 1 X 100, etc.). 
The film is processed and the several densi- 
ties are measured. Density is then plotted 
against intensity of exposing radiation. 
Another method, proposed by Arens and 
Eggert (11), consists in determining sensi- 
tometrically the exposure times required 
to produce a particular film density 
(e.g., a density = 1.0) at various intensity 
levels. Exposure time is then plotted as 
a function of radiation intensity. In the 
third method, suggested by Kron (7) and 
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later expanded by Jones and Webli (9), the 
exposures (/ X /) required to produce a 
constant density arc determined sensi- 
tometrically under various intensity condi- 
tions. As in the otlier methods, results 
are expressed in graphic form. 

A family of curves obtained by the 
third method and illustrating the ex- 
posures required to produce three differ- 
ent densities in a typical photographic 
film at various levels of intensity are 
shown in Figure I . If tlie reciprocity law 
were valid, these curves would be hori- 
zontal straight lines, since fulfillment of 
tlie law implies that the blackening of a 
film is independent of tlie intensity of the 
exposing radiation. That tliey are not is 
graphic evidence of tlie existence of reci- 
procity law failure. The general shape 
of these curves is characteristic of all 
photographic emulsions when exposed with 
radiation witliin the visible spectrum. It 
will be obsen’^ed tliat there is one intensity 
level at which a minimal amount of ex- 
posure is required to produce a particular 
density. This intensity is frequently 
called the optimal intensity, or the in- 
tensity of maximum film sensitivity. Its 
value changes from one emulsion to an- 
other but, as previously stated, it usually 
IS such that the exposure time required to 
produce a density of 1.0 falls between 0.1 
and 10 seconds. The diagonal lines in 
Figure 1 indicate the exposure times which 
correspond to the various intensity levels. 

Much useful information, including the 
speed, contrast, and other characteristics of 
a film, may be obtained from curves similar 
to these. For example, the speed or sensi- 
tivity of a radiographic film is customarily 
derived from the equation. 


where is the speed of the film, jEi.o is the 
^xposure(J X t) required to produce a film 
density of 1.0, and d is an arbitrary constant 
of such magnitude that the various values of 
^ fall within a convenient range of numbers. 
Jac values of Bi.o may be determined 
directly from the experimental curves. 


RECIPROCITY LAW FAILURE IN X-RAY FILM 

Although photographic materials have 
been thoroughly investigated for reci- 
procity law failure, relatively few studies 
have been made on radiographic film, for 
reasons tliat will presently become ap- 
parent. 

The sensitivity of a photosensitive emul- 
sion is a function of the quality of the ex- 
posing radiation. Accordingly, when a 
film is investigated for reciprocity law 
failure, either the intensity of the exposing 
radiation must be recorded by an intensi- 
tometer whose spectral sensitivity is identi- 
cal with that of the film under test, or the 
quality of the radiation must be main- 
tained constant through the complete 
range of intensity studied. Until recently 
no x-ray intensitometer fulfilled the first 
criterion, and except under limited condi- 
tions it is most difficult to fulfill the second. 
If tlie intensity is varied by changing the 
target-film distance, the filtration of the 
intervening air may cause significant 
dianges in x-ray quahty. Also, if intensity 
is regulated by changes in the milliamper- 
age applied to the x-ray tube, alteration in 
the wave-form of the potential produced 
by the x-ray transformer-rectifier system 
will be sufficient to cause important 
clianges in quality unless a constant- 
potential machine is employed. 

In spite of these difficulties, limited 
studies^ of reciprocity law failure in films 
exposed to x-rays directly have been con- 
ducted by several workers (12-17). AH 
reached the conclusion that emulsions ex- 
posed in this manner fulfill the reciproc- 
ity law. These observations have been 
supported by Holthusen and Hamann 
(18) and by Rosenberger, and Gold- 
haber (19), who studied reciprocity law 
failure in films exposed with gamma radi- 

’ As early as 1899, Precht (12) observed that fUms 
exposed with x-rays do not behave as films exposed 
with light. It was not until later, however, that 
organized studies of this phenomenon were instituted. 
The first quantitative data to indicate that films ex- 
posed with x-rays directly obey the reciprocity law 
were reported by Kroncke (13), whose observations 
were carried out through an intensity range of one to 
four. Later investigations expanded the range to over 
one to one hundred. 
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screens. 

ation; in these latter investigations, no 
failure ivas observed through a range of 
intensity exceeding one to ten thousand. 

As far as can be determined, no studies 
have been made on the reciprocity-law- 
failure characteristics of films exposed with 
intensifying screens. Since 90 to 98 per 
cent of the density in such films is produced 
by fluorescent radiation in the visible 


spectrum, it is reasonable to expect that 
they will exhibit characteristics similar to 
those of photographic emulsions. 

The major difficulties involved in the 
study of reciprocity law failure in radi- 
ographic film have recently been overcome 
by the development of an x-ray intensi- 
tometer (20) whose spectral sensitivity 
may be made to parallel those of films ex- 
posed either with or without intensifying 
screens through an extensive range of 
x-ray quality.* With the aid of this in- 
strument, the reciprocity-law-failure char- 
acteristics of four brands of radiographic 
film exposed with and without intensi- 
fying screens have been investigated in 
this laboratory. 

In the investigation the films were 
examined sensitometrically by the alumi- 
num-ladder method proposed by White 
(21). In the case of the exposures made 
with intensifying screens, the range of 
intensity studied was one to one hundred 
thousand; the range of intensity em- 
ployed in the exposures made with x-rays 
directly was one to ten thousand. Radi- 
ation was supplied by a fotu-valve full- 
wave (60-cycle) generator for exposures 
of ten seconds or less, while a generator 
utilizing a Villard circuit provided the 
radiation for the exposures of longer dura- 
tion. Radiation intensity was measured 
by the x-ray intensitometer referred to 
above, but modified to operate as an inte- 
grating device to facilitate its use when 
exposure times were less than one second. 
The half-value layer of the radiation em- 
ployed in the intensifying screen exposures 
was held constant within =*= 10 per cent, 
in order to maintain the relative contribu- 
tions to film blackening by the front and 
back intensifying screens constant through- 
out the investigation. This was done to 
insure that the shape of the films’ sensi- 

* Strictly speaking, the spectral response of this 
intensitometer does not coincide with that of any 
radiographic film. When the exposing radiation is 
heterogeneous, however, the instrument’s response has 
been found to parallel that of films exposed eitbtf 
with or without intensifying screens through a wide 
range of x-ray quality when the proper adjustments 
are made. Thus the intensitometer effectively fulnUs 
the criterion that its spectral response be identical to 
that of the film under test. 
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toiuetric curves be consistently uniform. 
Tlie various films were processed under 
identical conditions in a pictol-hydro- 
quinone developer and finally were sub- 
jected to dcnsitoinetric examination. 

It is well cstablislicd that rcciprocit)' 
law failure is affected to a considerable 
degree by changes in room temperature 
(22). During the investigation, the tem- 
perature of the exposing room remained 
witliiu ±3'’ of 25° C., a variation that is 
not likely to cause significant error in tlie 
e.xperimental results. 

The results of tlie investigation are 
shown graphically in Figures 2 and 3, in 
whicli tlie exposures required to produce 
densities of 0.5, 1.0, 1.5, and 2.0 in each 
of the four brands of film are plotted as a 
function of tlie intensity of the exposing 
radiation. For Figure 2, exposures were 
made with intensifying screens, whereas, 
for Figure 3, tlie films were exposed to 
roentgen rays directly. The diagonal lines 
indicate tlie exposure times employed at 
the various intensity levels. All of the 
films from whicli tlie data recorded in 
Figure 2 were derived were exposed witli 
Eastman ultra-speed intensifying screens. 
Curves, identical in form, were obtained 
With other brands of screens; in each case, 
however, the curves were displaced in a 
direction parallel to tlie exposure-time 
diagonals, a distance depending on the 
screen’s intensification factor. 

It is interesting to observe that the 
curves of the films exposed with intensi- 
fying screens (Figure 2) are similar in form 
lo those of the photographic film illustrated 
Figure 1. This clearly indicates that 
fifins exposed in this manner fail the reci- 
procity law in much the same way as do 
photographic materials. As previously 
pointed out, this is as one would expect, 
or almost all of the blackening in films 
exposed in this manner is produced by 
uorescent radiation falling within the 
Visible spectrum. 

Filins exposed with x-rays directly be- 
^ve in a remarkably different manner, 
'nee the curves, illustrated in Figure 3, 
horizontal straight lines, it is evident 








Xnttntltj 

Fig. 3. Curves illustrating absence of reciprocity law 
failure in four brands of x-ray film when exposed with 
x-rays directly. 

that such films fulfill the reciprocity law 
completely. The significance of this phe- 
nomenon will be discussed later. 

SIGNIFICANCE OF RECIPROCITY LAW FAILURE 

Reciprocity law failure is of considerable 
importance in several phases of radi- 
ography. As previously stated, the speed 
of a film which exhibits reciprocity law 
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failure is dependent on the intensity of the 
radiation with which it is exposed. Thus, 
a film employed in radiography of the 
chest, where the intensity of the exposing 
radiation is relatively high, will have a 
different speed rating than the" same film 
when used in the examination of the pelvis, 
where the intensity of the incident radi- 
ation is considerably lower. Most radi- 
ologists are unaware of this phenomenon, 
since a film’s speed factor does not usually 
enter directly in the calculation of radi- 
ographic exposure technics. Neverthe- 
less, suitable compensation must be made 
for it, either knowingly or unknowingly, 
in the preparation of every chart expressing 
radiographic technical factors, if the chart 
is to be satisfactory. 

Since each film which fails the reciprocity 
law does so in a manner different from that 
of any other, it follows that one film may 
be faster than another at one intensity 
level, yet slower than the other at another 
intensity level. This is well shown in 
Figure 4, where the speeds of the four films 
whose characteristics are illustrated in 
Figure 2 are plotted through a considerable 
range of intensity ; the various values were 
calculated from equation (2). The verti- 
cal dotted line indicates the intensity at 
which an exposure of one second will pro- 
duce in film C a density of 1.0; a large 
number of radiographic examinations are 
done near this intensity level. It will be 
observ'^ed that, when the relative intensity 
is 10 (approximately that used in chest 
radiography), film A is considerably faster 
than film C ; yet when the relative in- 
tensity is 0.1 (that frequently encountered 
in the examination of the lateral lumbar 
spine), film C is the faster. This explains 
an observation frequently made by radi- 
ologists that one brand of film seems pref- 
erable to all others for some procedures, 
while the results obtained with another 
are more satisfactory under different cir- 
cumstances. MOien testing the merits of a 
new brand of film, it is wise to make 
roentgenograms of a wide variety of ana- 
tomical structures before passing final judg- 
ment. 


The existence of reciprocity law failure 
in films exposed with intensifying screens 
and the lack of such failure in films ex- 
posed to x-rays directly are of great im- 
portance in industrial radiography. "Vidien 
objects of high atomic number (steel, etc.) 
are examined, exposures routinely are 
many minutes in length, and not infre- 
quently exceed several hours. An exami- 
nation of Figures 2 and 3 reveals that at 
these low intensities and correspondingly 
long exposure times, the speeds of films ex- 
posed with intensifying screens will not 
differ significantly from those of films ex- 
posed directly to x-radiation. This is 
one of the reasons why intensifying screens 
are not widely used in industrial radi- 
ography. 

Those whc' use radiographic film for 
photometric purposes (for the radiographic 
determination of x-ray intensities) must 
consider reciprocity law failure when ex- 
posures are made with intensifying screens. 
Failure to do so will obviously introduce 
sizable errors in the calculated results. 

Reciprocity law failure must also be 
given careful consideration in the design 
and calibration of radiographic exposure 
meters (20) and automatic timers (23). It 
is not possible, however, to discuss this 
phase of the subject at this time, since re- 
strictions of secrecy imposed by the armed 
services, for whom these devices are under 
development, prohibit the disclosure of the 
methods which have been devised to com- 
pensate for the phenomenon. 

THEORETICAL CONSIDERATIONS 

Although the phenomenon of reciprocity 
law failure has been recognized almost 
from the beginning of photography, it has 
been only within the last few years that 
some of its underlying causes have been 
understood. This recent clarification of the 
subject has been largely effected through 
experimental investigation and the ap- 
plication of the principles of atomic physics 
to photographic theory. Before pursuing 
a discussion of the etiology of reciprocity 
law failure, however, we should pause 
briefl)'’ to review some of the basic prin- 



Vol.« 


lli'Xi PROCITY Law Faii.uri; in X-Ray Films 


477 



Fig. -1, Speeds of four brands of x-ray fdm exposed with intensifying screens at various intensity levels. 


ciplcs of tlic phonographic process. Only 
in tliis way can a clear understanding of the 
subject be gained. 

Fundamentally, a photographic emul- 
sion consists of a suspension of microscopic 
crj'stals of silver halide (principallj'’ silver 
bromide) in gelatin. Also included are 
minute amounts of silver sulfide concen- 
trated at discrete points over the surfaces 
of tlie crystals, and serving as sensitivity- 
promoting agents. When light or x-rays 
impinge on tlie emulsion, some of tlie 
crystals are altered in such a manner tliat 
they can be reduced to metallic silver by 
certain reducing agents called developers. 
The mechanism whereby the crystals are 
converted into a developable state by the 
action of radiant energy has been the sub- 
ject of considerable .speculation. Of the 
many theories which have been suggested, 
that proposed by Sheppard, Trivelli, and 
Loveland (24) and recently amplified by 
Gurney and Mott (25) seems most satis- 
factory. It is supported by considerable 
experimental evidence and is in good 
accord with modern concepts of atomic 
physics. This theory suggests that when 
^ silver bromide crystal absorbs a quantum 
cf radiant energy, the energy of one of its 
electrons is raised to a state wherein the 
electron enters the conduction band of 
Silver bromide and thereby may move 
reely through the crystal lattice. When 
us excited, the electron may follow one 
° several courses. It may liberate its 
energy immediately, recombine with its 


parent atom, and return the crystal to its 
original state. Anotlier possibility is for 
the electron to migrate from the silver bro- 
mide crystal to one of the silver sulfide 
specks. Since the energy level of the con- 
duction band of silver bromide is higher 
tlian that of silver sulfide, the electron will 
give up some of its energy in the process. 
Accordingly, once the electron is within 
tlie conduction band of silver sulfide, it 
will be trapped tliere, since it will have in- 
sufficient energy to return to the silver 
bromide cry’^stal. 

When an electron is trapped in this 
manner, the silver sulfide speck becomes 
negatively charged. This causes a posi- 
tively charged silver ion to migrate from 
the bromide crystal to the speck, there to 
neutralize the charge and be converted to 
metallic silver. As the exposure of the 
crystal continues, additional silver will be 
deposited at the speck and also at the 
numerous other specks over the surface 
of the crystal. These submicroscopic foci 
of silver form nuclei around which the re- 
maining silver of the crystal can be de- 
posited by the action of the developer. 
Without such nuclei the crystal is not de- 
velopable. 

The theory just outlined appears to 
be fundamentally sound. As previously 
pointed out, it is founded on well accepted 
concepts of atomic physics and is supported 
by much experimental evidence. Because 
of limitation of space, none of this evidence 
has been cited. The publications of Webb 
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(26) and of Mees (27) furnish excellent 
reviews of this material. 

The Gurney-Mott theory provides for 
the first time a simple and reasonable ex- 
planation of reciprocity law failure. Two 
factors, one operating at high intensity 
levels and the other at low intensity levels, 
are probably responsible for the phenome- 
non (26). When a photographic emulsion 
is exposed with radiation of high intensity, 
large numbers of electrons in the silver 
bromide crystals will be raised to an ex- 
cited state within a short inter\''al of time. 
Some of these electrons will be trapped by 
the silver sulfide specks and create an 
electrostatic field which prevents the trap- 
ping of additional electrons until the field 
is neutralized by the migration of silver 
ions from the crystal. WTiile this migration 
is taking place, the untrapped electrons 
■will be repelled by the electrostatic field 
and be driven far afield to be lost to the 
photographic process. The number of 
electrons lost in this manner will depend on 
tlie rate of electron excitation by the photo- 
graphic exposure and on the speed of mi- 
gration of the silver ions. Obviously, the 
number will become greater as the in- 
tensity of the exposing radiation increases. 
This loss of available electrons causes a 
diminution in photographic efficiency and, 
accordingly, the amount of radiant energ)'^ 
required to produce a particular photo- 
graphic effect becomes progressively 
greater as the intensity of the exposing 
radiation increases. 

At low intensity levels, loss of film 
sensitivity may be traced to another cause. 
There is excellent experimental evidence 
(25) to show that the submicroscopic foci 
of silver deposited at the silver sulfide 
specks are extremely unstable in their 
early stages of formation and tend to 
disintegrate readily. If the rate of forma- 
tion is slow, as is the case when the in- 
tensity of the exposing radiation is low, 
many of the foci may disintegrate before 
they reach a stable state. Such foci obvi- 
ously will be lost to the photographic 
process and a diminution of emulsion 
sensitivity thereby will result. 


These concepts of reciprocity law failure 
have received considerable support from 
the experimental studies of Webb (26), and 
there seems to be good reason to believe 
that they represent a fairly accurate pic- 
ture of the mechanism of the phenomenon. 

Although the preceding discussion has 
indicated the probable causes of reci- 
procity law failure in films exposed with 
visible light, it has not explained the lack 
of reciprocity law failure in films exposed 
with x-radiation directly. As we shall see 
presently, however, the Gurney-Mott 
theory may be extended to provide a 
satisfactory explanation of this phenome- 
non. When x-radiation falls on a photo- 
graphic emulsion, high-velocity photo- 
electrons are liberated. In dissipating 
their energy, these photoelectrons produce, 
by interaction with the crystal within 
which they are located, clouds of low- 
velocity secondary electrons, the number 
of which may exceed the number of pri- 
mary photoelectrons by many thousands 
of times. The secondary electrons behave 
similarly to electrons excited by light ; 
that is, some are trapped by silver sulfide 
specks and contribute to the photographic 
process. Now the number of secondary 
electrons produced by each photoelectron 
is not dependent on the intensity of the 
x-radiation, but merely on the energy of 
the quantum absorbed. Furthermore, 
it is reasonable to assume that when a 
crystal absorbs one quantum of radiant 
energy there are sufficient secondary elec- 
trons produced to cause the crystal to be 
converted into a developable state. Thus, 
the photographic process in emulsions ex- 
posed to x-radiation directly is entirely 
independent of the intensity of the ex- 
posing radiation. This being the case, 
one should expect the reciprocity law to 
be fulfilled completely by films exposed 
in this manner. 

Further support of these theories may 
be found in 'the density vs. exposure curves 
of films exposed with light (or with intensi- 
fying screens) and of films exposed directly 
to x-rays. It is well known that films 
exposed with light exhibit disproportion- 
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ately low responses when exposures are 
small (this diaracterislic is frequently 
called photographic inertia), whereas films 
exposed with x-rays do not. This is just 
as it should be if tlie Gurney-lMott theory 
is valid, for when exposures are small and 
made witli light, man}' of the silver foci 
deposited at the silver sulfide specks are 
likely to be Immature. As pointed out 
above, such foci tend to disintegrate readily 
and become lost to the photograjihic proc- 
ess, diercby causing a diminished photo- 
graphic effect. When exposures arc made 
wiUi x-rays, on the other hand, tlie ab- 
sorption of each quantum of radiant 
energy results in tlie production of sucli 
large numbers of secondar}^ electrons tliat 
a stable silver focus is always assured. 
Therefore, the efficiency of the photo- 
graphic process under tlicse conditions is 
not reduced. 

Division of Rocntgenologv 
Department of Medicine ’ 

University of Chicago 
Chicago, III, 
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Supervoltage Roentgen Therapy of Esophageal Carcinoma' 

FRANZ BUSCHKE, M.D., and SIMEON T. CANTRIL, M.D. 

Seattle, Wash. 


T his discussion will be limited to a 
consideration of radiation therapy of 
epidermoid carcinomas of the thoracic por- 
tion of the esophagus. Carcinomas of the 
upper third, as well as adenocarcinomas of 
the lower third, are excluded, as they pre- 
sent a different therapeutic problem, and 
everywhere in cancer therapy progress has 
been hastened by the recognition of the 
different types of tumors which may occur 
in a particular organ. 

Carcinomas of the upper third or cervi- 
cal portion of the esophagus are biologi- 
cally, therapeutically, and prognostically 
to be considered in the same group as 
hypopharyngeal carcinomas. While tech- 
nical advancements may still improve their 
curability, we feel that the principles of 
treatment here are established. For these 
carcinomas 200-kv. radiation offers today 
an approximate mean curability of 20 per 
cent. While this figure may eventually be 
improved by better technic and the appli- 
cation of higher voltage, we do not believe 
that the latter per se offers a fundamentally 
new approach. 

The main reasons for the better results 
in tumors of the cervical, as compared with 
those in the thoracic esophagus, are prob- 
ably their earlier recognition and their lo- 
cation, which permits the application of a 
sterilizing dose into the tumor with radia- 
tion of medium voltage. 

The exclusion of the glandular carcino- 
mas of the lower third of the esophagus 
does not mean that these tmnors are not 
responsive to irradiation. Some of the 
polypoid adenocarcinomas of the cardia 
are quite radiosensitive, and a number of 
cases treated by others (hlerritt) and by 
ourselves have shown definite improve- 
ment under radiation therapy, as evidenced 

' From the Tumor Institute of the Swedish Hospital, 
Seattle, Wash. Read by title at the Twenty-ninth 
Annual Meeting of the Radiological Society of North 
America, Chicago, III., Dec. 1-2, 1943. 


by the patient’s general condition, tem- 
porary disappearance of the tumor as 
shown roentgenographically, and a change 
in the gastroscopic picture. These tumors 
are, however, biologically different from 
the epidermoid carcinomas and in the 
interests of clarity it seemed wiser to ehmi- 
nate them. 

Treatment of carcinoma of the thoracic 
portion of the esophagus is still an un- 
solved problem. Although the number of 
apparent surgical cures has increased with 
the improvement of thoracic surgery during 
the last decade, the procedure is so formid- 
able, and the prognosis in the individual 
case so unpredictable, that operation can- 
not be considered a solution. The local 
application of radium — ^intracavitary or 
interstitial — has universally failed; with 
the exception of Guisez, no one has re- 
ported any cures. This proeedure has been 
discarded by more experienced observers 
because of the unsatisfactory results and 
the danger of acute perforation (Zuppin- 
ger). 

Two hundred-kilovolt roentgen therapy 
of these esophageal cancers is the only 
radiologic approach which, so far, has 
given sufficiently uniform palliative results 
to warrant its consideration as a clinical 
procedure with definite indications and 
contraindications. Reports of larger series 
treated consistently by this method, as 
well as our own experience, demonstrate 
that in about one-half of the patients the 
tumor shows sufficient response to over- 
come the obstruction and thus outweigh 
the disadvantages of the rather formidable 
course of therapy. In these cases it is 
possible to avoid a gastrostomy and the 
patients usually remain in good condition 
six to eighteen months after treatment. 
Most of them die not of starvation but 
from perforation into the trachea or bron- 
chi, with rapidly progressing aspiration 
4S0 
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pneumonia. Zuppingcr, in IGl casc.s, ob- 
tained a regression of the Uinior with iin- 
provement of the stenosis in 7!), or almost 
50 per cent. T wenty-onc cases remained 
stationary and Gl showed no imjirovcment, 
but in most of this latter group treatment 
had to be discontinued for one reason or 
anotlier. Strandqvist obtained primary 
freedom from symjitonis in three-fourths 
of 3() eases treated with ISO-kv. radiation. 

We believe that 20n-kv. radiation ther- 
apy, which now has its well outlined indi- 
cations and limitations, is justified and 
preferable to gastrostomy and mechanical 
dilatation, provided the patient’s general 
condition is still good enough to support 
the procedure and provided no metastatic 
foci can be demonstrated. It is, however, 
equally obvious that this procedure has 
produced what can be called permanent 
cures in such exceptionally rare instances 
that we should consider these accom- 
plishments as curiosities rather than as 
promising future progress with this tech- 
nic. How careful we must be witli the 
interpretation even of apparently cured 
patients is shown by Baum’s case. His 
patient, treated with 15,000 r (200 kv.) 
through three portals, was reported radio- 
logically symptom-free for six years in 
1936. In a recent personal communica- 
tion, Doctor Baum informed us tliat this 
patient remained free of clinical and radio- 
logical evidence of disease for nine years 
but during tlie tenth year had a local re- 
currence and subsequently died of pul- 
monary and liver metastases. In the light 
of this experience, it seems futile to put 
too much emphasis on a number of cases 
reported in the literature as cured for two 
to five years. Some of the late results, 
mthermore, are those encountered in the 
rapper third of the esophagus, which is out- 
side this discussion (Pohle, Nielsen, Zup- 
pmger) . 


Nielsen attempted to discover the re 
Sons for the different results in tumors 1 
Iri the cervical and those located 
c intrathoracic portion of the esophagt 
0 found the efficient tumor dose to 1 
^ out 4,000 to 4,500 r given in a period 


from six to seven -weeks. He gave to his 
cervical tumors between G,000 and 12,000 
r, the tumor dose varying between 3,000 
and 0,000 r. For the tumors of the intra- 
thoracic portion this problem cannot be 
solved with 200-kv. radiation. It is nec- 
essary to use five or six fields. A daily 
dose of more than 350 r is usually not toler- 
ated ; a daily dose below 300 is usually not 
efficient. It is difficult to apply more than 
12,000 r without severe complications if 
the fields are reasonably large. Strand- 
qvist comes to about the same conclusion 
with regard to the dose applied to the 
tumor. In those patients who remained 
well for two years, the tumor dose was 
4,350 to 5,000 r given over a period of 
thirty-five to forty days. He believes that, 
were it possible to apply a total tumor 
dose of 5,000 to 6,000 r in thirty to forty 
days, the results would improve. 

TJiese experiences with 200-kv. x-ray 
therapy show conclusively that the tu- 
mors are essentially responsive to radiation 
therapy and that the obstacle to complete 
sterilization may well be found in the in- 
adequate tumor dose. The degree of 
radiosensiti^dty of these neoplasms, as evi- 
denced by their response to 200 kv. radia- 
tion, is in agreement with the pathological 
type of tumor — gross and microscopic — 
found in the esophagus. The detailed 
histological classification of 139 cancers 
of the esophagus by Zuppinger shows 
the following distribution: 85 cases, or 
61 per cent, squamous-cell carcinoma; 22 
cases, or 16 per cent, carcinoma simplex 
solidum; 22 cases, or 16 per cent, semi- 
epidermoid carcinoma; 7 cases, or 3.6 
per cent, adenocarcinoma. Of 52 squa- 
mous-cell carcinomas, of which the slides 
were still available at the time of his re- 
view, Zuppinger found 41 of the mucous 
membrane type and 11 of the skin type of 
differentiation. This indicates that the 
undifferentiated cancers, or those of a low 
degree of differentiation, represent at least 
30 per cent of the epidermoid carcinomas 
of the esophagus. From a biological point 
of view then, these tumors are similar to 
those of the mucous membrane of the oral 
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cavity and of the cer\'ix uteri. They do not 
represent very highly radiosensitive tu- 
mors, but they are of a degree of radiosens- 
itivity compatible with their curability by 
radiation without intolerable damage to 
the surrounding structmres. 

From the gross pathologic appearance, 
it is possible to differentiate exophytic or 
polypoid tumors from the more infiltrat- 
ing types. In Zuppinger’s series 50 per 
cent were exoph 3 dic carcinomas, 44 per 
cent infiltrating, and 5 per cent he could not 
classify. In most cases it is possible to 
come to some conclusion as to the gross 
type of tumor from the radiologic appear- 
ance and clinical symptoms. Esophagos- 
copy win add assurance to the clinical 
classification. As one would expect, Zup- 
pinger found that the polypoid tumors re- 
sponded to radiation therapy to a greater 
extent tlian the infiltrating forms and, since 
they also metastasize later, they should 
represent those most amenable to roentgen 
tlierapy. 

On the basis of chnical as well as general 
pathologic considerations, it seems logical 
to assume that a high percentage of car- 
cinomas of the thoracic esophagus are es- 
sentially amenable to external radiation 
therapy and that an improvement in 
technical details may insure curability of 
a certain number, as in the case of other 
epidermoid carcinomas located in a phj'^si- 
cally more favorable position. Logically 
the increase in penetration should consti- 
tute a definite step forward toward this 
goal. 

It was therefore with great eagerness 
that in 1939 we accepted the opportunity 
to treat carcinomas of the esophagus with 
SOO-lcv. apparatus. We have, however, 
in the ensuing four and one-half years seen 
only 10 carcinomas of the esophagus, al- 
though elsewhere we had had 2 or 3 cases 
under treatment at any given time. It 
seems tliat the number of carcinomas of 
tlie esophagus in this part of the country is 
actually small, for thoracic surgeons, as 
well as some of the more active x-ray 
diagnosticians, inform us that they rarely 
see a case. It may be, also, that the condi- 


tion is generally considered so hopeless 
that any form of treatment seems futile 
and the patient is not referred to a thoracic 
surgeon or x-ray diagnostician — to say 
nothing of a radiotherapist. As a matter 
of fact, even some radiologists consider 
gastrostomy as the palliative procedure of 
choice, probably because the dose of radia- 
tion usually apphed has been too low to 
produce any result. Case 2, recorded be- 
low, is an instructive example of this atti- 
tude. We have seen cases treated with 
140-kv. radiation, a procedure which will 
quite naturally discourage the sending of 
such patients for radiation therapy. This 
type of treatment will discredit the whole 
field of radiation therapy in esophageal 
cancer in the eyes of patients, practition- 
ers, and surgeons alike. 

Naturally radiotherapy should be con- 
sidered only if the patient’s general condi- 
tion is fair, if the weight loss is not too 
great, and if there is no demonstrable evi- 
dence of spread of the disease beyond the 
esophagus. A report by Watson and Ur- 
ban seems to substantiate this conclusion. 
In a group of 21 patients with intrathoracic 
carcinomas of the esophagus treated with 
milhon-volt roentgen rays, 17 (81 per 
cent!) showed an extreme loss of weight, 4 
had enlarged lymph nodes, 5 had fiver 
nodularities, and 12 required a preliminary 
gastrostomy. We would feel that the ma- 
jority of these cases were unsuitable for 
irradiation. It is not surprising, therefore, 
that at the time of the report only 1 out 
of this group of 21 patients had remained 
without sign of recurrence for thirty 
months after treatment. 

Of our 10 patients, 4 were refused 
treatment because they had either demon- 
strable metastases or the general condition 
was not sufficiently good to support so 
formidable a procedure. In 1 case treat- 
ment was discontinued after only a small 
amount of radiation had been given, be- 
cause of rapid deterioration. We have 
therefore treated only 5 patients with 
doses considered adequate. One of these is 
without radiological evidence of local re- 
currence after three and a half years (Case 
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Figs. 1 and 2. Case 1 ; Uioi)sv specimen sliowing sqnamous-ccll carcinoma, grade 2, and initial roentgenogram 

(April 27, 19d0). 


1). One shows a recurrent stenosis, prob- 
ably with liver metastasis, after two years 
(Case 2). One patient, who showed radio- 
iogically a penetrating ulcer in an infiltrat- 
ing stenosing carcinoma at the beginning 
of treatment, had a temporary improve- 
ment of tlie stenosis for about four months 
and tlien died after eleven montlis witli 
local recurrence and liver metastases (Case 
3). One patient died after three months, 
apparently of perforation wiUi lung ab- 
scess. One patient, with an extensive ana- 
plastic polypoid carcinoma, died after four 
months wi^ extensive liver metastases. 
It should go without saying that the num- 
ber of cases is much too small and the time 
too short to permit definite conclusions. 
The only excuse for this premature report 
IS the hope that we might have a chance to 
discuss these problems openly in order to 
improve the technical approach and stimu- 
late reports by others who have a larger 
material available. We feel that, in a field 
^ which final conclusions cannot be 
reached until at least five to ten years of 
observation have elapsed, we are justified 
® pausing at times to evaluate our obser- 
vations to date in order to recognize what a 
new procedure has or has not accomplished, 
nod to consider where improvements are 
possible on the basis of our existing knowl- 
80. Such a discussion is warranted in 
order to give patients the benefit of past 
experience, no matter how meager. The 


following case reports are presented only 
witli these reservations. 

Treatment was administered with 800 
kv., 100 cm. T.S.D., and an essential filtra- 
tion of 4.5 mm. lead, gudng an exposure 
rate of approximately 25 r per minute for 
tile fields used. All doses were measured 
on the skin. 

Case 1; B. B., 47-year-old male, was admitted 
April 15, 1940. In September 1939 he had what he 
thought was a chest cold, which persisted for about 
one month and was associated with hiccough follow- 
ing meals. He was examined radiologically but 
nothing was found. About two weeks following the 
radiologic examination, he was re-examined and at 
that time an irregularity was discovered in the 
esophagus. Esophagoscopy was tlien done and a 
biopsy specimen was reported as not malignant. 

In the early part of Januarj' 1940, because of per- 
sistent pain after eating and loss of weight, the pa- 
tient went to the Mayo Clinic, where a diagnosis of 
cancer of the esophagus was made. The report de- 
scribes a lesion involving the distal portion of the 
esophagus and the lesser curvature of the stomach at 
the cardia (Dr. H. H. Schmidt). Esophagoscopy 
showed an ulcerated bleeding lesion at the cardia. 
A biopsy specimen was taken through the esophago- 
scope and a squamous-cell epithelioma, grade 2, was 
found (Fig. 1). Dilatation (up to 45 French) was 
done and the patient was advised against further 
therapy. 

Fluoroscopic examination by Dr. T. W. Blake, 
following admission to the Swedish Hospital (April 
1940), showed a carcinoma, apparently involving 2 
inches of the esophagus above its entrance into the 
stomach. There was also involvement of approxi- 
mately 2 inches of the upper part of the stomach, es- 
pecially on the lesser curvature side (Fig. 2). 
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Fig. 3. Case 1: Roentgenograms made Oct. 13, 
1941. 


While the patient had declined in weight from 175- 
pounds prior to the onset of symptoms to 126 pounds, 
at the beginning of irradiation, he had reached 137 
pounds at the end of treatment. Swallowing im- 
proved after about 2,300 r and throughout the treat- 
ment he ate well, usually six meals a day, without 
regurgitation or discomfort. He steadily regained 
strength while under treatment. At the completion 
of therapy there was a moist radio-epidermitis over 
both anterior and posterior fields, which healed 
within three or four days. Fluoroscopic examination 
on May 11, 1940, after 6,000 r were delivered, 
showed the passage completely open for liquids and 
without stenosis. There was still a filling defect in 
the lower esophagus surrounded by an apple-sized 
shadow apparently representing the tumor. 

On July 8, 1940, the patient informed us by letter 
that his weight was 145 pounds and that he was 
eating everything. He was re-examined on Oct. 
13, 1941, one and a half years after treatment. His 
general condition was excellent, his weight 160 
pounds. He stated that he ate everything without 
difficulty and had no pain or cough. He had been 



Fig. 4. Case 1 : Roentgenograms made Nov. 24, 1942 (Courtesy of Dr. F. Templeton). 


The patient received x-ray therapy between April 
15 and ^lay .10, 1940, as follows; anterior epigastric 
field, 3, .500 r; posterior epigastric field, 4,450 r; 
second anterior epigastric field, 1,900 r. Total 9,8.50 
r in 46 days. 

There was a partial overlapping of the two an- 
terior fields. The first field included the stenotic 
area of the esophagus only, while the second field 
attempted to include the cardiac extension of the 
lesion. Field sizes varied between 10X14 and 9 X 
10 cm., being mainly 10 X 10 cm. 


working full time during the past 5 ^ear. Fluoro- 
scopic examination showed some, but not marked, 
residual narrowing of the distal two inches of the 
esophagus and some indication of rigidity of the 
medial wall of the stomach for a distance of approxi- 
mately one inch adjacent to the site of insertion of 
the esophagus into the stomach (Fig. 3). 

On Nov. 24, 1942, the patient was examined by 
Dr. F. Templeton of the Universit}^ of Chicago (Fig. 
4). His report follows: “The esophagus, stomach 
and duodenum are normal except for some distor- 
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lion of form in the lower end of the esophagus. Peri- 
staltic waves passed through the csoplia};us to the 
stomach. There was not tlic slightest suggestion of 
neoplasm. Peristaltic waves began high on the 
stomach, then progressed through the antrum. The 
duodenal bulb wiis normal. The fundus of the 
stomach fdled out well. 

“Serials 1 to 4 inclusive, multiple views of the 
lower end of the esophagus and stomach. First 
view, serial 4, made during the passage of first 
swallow of barium into the stomach. This view and 
the third view' of serial 4 show the lower end of the 
esophagus well filled. The distortion of the mucosa 
suggestive of radiating folds about 2 cm. above the 
level of the diaphragm is shown on first view, serial :i, 
third view', serial 2. 

"Impression: Except for some scarring in the 
lower 2 or 3 cm. of the esophagus, I see no evidence 
of lesion. Patient is in excellent general condition, 
is keeping his weight around IGO pounds, and is 
working full time without any subjective com- 
plaints.” 

Case 2: J. R., 62-ycar-old male, w’as admitted 
July ,30, 1941. For two and a half years he had com- 
plained of indigestion and lack of appetite, and for 
the past year he had had difficulty in swallowing. 
Since September 1940, he had been able to swallow 
only liquids. At that time he was examinei by a 
radiologist, who recommended gastrostomy only. Since 
then the esophagus had been regularly dilated. At 
the examination in September, a stenosis of the mid- 
dle third of the esophagus with prestenotic dilatation 
was found. The patient’s weight at that time was 
163 pounds. On admission he weighed 122 pounds. 
Only a small amount of liquid could be passed. 
When he was admitted, he had received roentgen 
therapy elsewhere, betw'een June 25 and July 9, 
1941, a total of 1,260 r with 0.25 mm. copper (J), 
voltage not stated. 

X-ray examination by Dr. T. W. Blake, on July 
30, 1941, showed a carcinoma at the level of the 7th 
dorsal vertebra, with some obstruction (Fig. 5). 

Esophagoscopy by Dr. James Blackman, on Aug. 
12, show'ed the mucosa greatly thickened and rough 
in appearance at the junction of the upper and mid- 
dle thirds of the esophagus. The lumen was reduced 
to approximately 0.5 cm. in diameter by a polypoid 
tumor. A specimen taken from this mass showed 
squamous-cell carcinoma. 

Between Aug. 13 and Sept. 23, 1941, the patient 
received the following roentgen therapy with 800 kv. : 
anterior mediastinum 5,150 r; posterior medias- 
tinum 4,950 r (Fig. 10). Total 10,100 r in 41 days. 
Field sizes 8 X 10 to 10 X 10 cm. 

After fifteen treatment days, or about 3,000 r, the 
patient experienced more difficulty in swallowing and 
excessive salivation, indicating an increase of the 
obstruction. The dose was then somewhat reduced 
and after about 4,000 r, on the 20th treatment day, 
there was an improvement in swallowing and general 
condition. Beginning Sept. 18, 1941, there was 



Fig. 6. Case 2: Roent- 
genogram made July 30, 

1941, showing carcinoma 
at the level of the 7th 
dorsal vertebra. 

again a deterioration, and the patient was unable to 
stvallow. Treatment was therefore discontinued 
until the obstruction had improved and feeding once 
more became possible on Sept. 29. 

Fluoroscopic examination on Oct. 6, 1941, showed 
no obstruction and an almost normal esophagus. 
There was a small area of narrowing at the site of 
the former obstruction, which could be demon- 
strated only with paste-like barium. There was no 
prestenotic dilatation. 

On the 33d treatment daj' there was a beginning 
moist reaction over the anterior field, which healed 
in ten days. There was a severe erj'thema over the 
posterior field only. 

Following the improvement as evidenced by 
clinical observation and x-ray exarriination on Oct. 6, 
1941, additional roentgen therapy was given to one 
anterior oblique (60 degree) field of 10 X 12 cm., 
4,750 r being delivered to this field in 17 days. 

On Oct. 13, 1941, on the 63d treatment day, after 
12,350 r had been given, the patient complained for 
the first time of pain over the treated area on swal- 
lowing, probably indicating a reaction of the esopha- 
geal mucosa. During the following days there 
were occasional acute and apparently spastic occlu- 
sions of the esophagus, lasting only a few minutes 
each time, probably due to the irritability of the 
esophageal mucosa during the radiation reaction. 

On Oct. 27, 1941, a second esophagoscopy was 
done by Dr. James Blackman. Stenosis was again 
encountered at the junction of the superior and mid- 
dle thirds of the esophagus. A small tag of tissue 
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protruding into the liiineu at about the 7 o’clock 
position was found. This lag was smooth and cov- 
ered with apparently normal mucosa. The instru- 
ment could be passed ajrpro.vimatcly 1 cm. beyond 
the first abnormalitj* and the lumen was then 
found reduced to approximately 1 cm. in diameter. 
This reduction was caused by a rather large ]iolypoid 
growth in the left lateral wall. The esophageal 
hunen was at least twice the size it was at the first 
csophagoscopic e.xaminatioii and the tumor was 
now smooth in outline and apparently covered by 
normal esoirhageal mucosa. 

Between Oct. 28 and Oct. 31, 1941, additional 
roentgen therapy, 1 ,350 r through one left posterior 
oblique field of 10 X 10 cm., was given. This 
brought the total amount of radiation to 16,200 r in 81 
days. There was an S-pound gain in weight during 
the treatment iieriod. 

Re-examination on Dec. 12, 1941, showed the pa- 
tient to be in good condition, with the same weight 
as on discharge. He could swallow all liquids with- 
out difficulty but stated there was some delay in the 
mid-thoracic region on swallowing of solids. X-ray 
examination at this time showed a diminution 
in the amount of obstruction. There was still 
a slight narrowing of the esophagus at the level of 
the 7th dorsal vertebra, but tliis was apparently as- 
sociated with spasm, since there was considerable 
distensibilit}'- of the esophagus at the site of the pre- 
vious lesion. 

The patient was re-examined on Feb. 17, 1942, 
three and a half months after completion of roentgen 
therapy. At this time he could swallow everything. 
Only occasionally, very solid food produced a sensa- 
tion of retardation for a short while before it passed 
on. On fluoroscopy the esophageal passage was 
completely free for fairly thick barium and there was 
normal expansion in the region of previous stenosis. 
There remained a slight irregularity in this area to- 
ward which the mucosal folds converged (Fig. G). 
The x-ray examination of the chest showed a diffuse 
opacity in the hilar region, extending symmetrically 
as smooth bands to the left and to the right (Fig. 
7). From this examination it was impossible to de- 
termine whether this was a beginning mediastinal 
and pulmonary fibrosis or an extension of the disease 
from mediastinal metastatic foci. The symmetrical 
character of this lesion was interpreted as in favor of 
fibrosis. 

The patient was last seen on Sept. 20, 1943, when 
he stated that he was swallowing well until Novem- 
ber 1942. Since that time he had again experienced 
difficulty with solid foods and could swallow only 
semisolids and, during the last two months, only 
liquids. He was in a very reduced general condi- 
tion. Fluoroscopically a stenosis at the level of 
the 7th dorsal vertebra was again demonstrable 
(Fig. 9), Only very thin barium passed at this level. 
X-ray study of the chest showed a massive extension 
into the right lung with partial atelectasis, indicative, 
in all likelihood, of progression of mediastinal me- 



Fig. 9. Case 2: Sept. 20, 
1943. 


tastases into the right lung. There was a moderate 
amount of fluid in both pleural cavities. However, 
the possibility of a severe radiation fibrosis and me- 
diastinitis must be considered, if one compares the 
chest findings on Figures 7 and 8. The liver was 
greatly- enlarged and nodularities were palpable on 
the anterior surface. There was an edema of both 
legs. The main complaint was dyspnea. 

This case is considered a failure, although from 
our findings it is not possible to determine whether 
the patient’s condition is due to recurrent disease or 
to a severe mediastinal fibrosis with mediastinitis. 
The comparison of the films of Feb. 17, 1942, and 
Sept. 20, 1943, suggest this possibility to us in view 
of the excessive amount of radiation received. We 
believe that the patient was overtreated, and so 
excessive a dose will be avoided in the future, since 
we know from experience with other cancers that a 
cure cannot be forced by an increase in the dose only. 

Case 3; A. R., 65-year-old white male; was ad- 
mitted Jan. 16, 1940. In November 1939, he first 
noticed a stoppage when he ate solid food. For one 
month he could take only liquids. There was oc- 
casionally a regurgitation of whitish material, but 
no bleeding or pain. Later there had been some 
cough. Apparently there was no considerable loss of 
weight. The average weight was 178 pounds; 
weight on admission 155 pounds. 

On examination the patient was found in good 
general condition. Clinically nothing abnormal was 
found with the exception of an enlarged liver, pal- 
pable about 4 cm. below the costal arch in the’mid- 
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Fig. 10. Case 2: Skin reaction after 5,150 r in 41 days to anterior field (left.) and 4,950 r in 41 days to posterior 

field (right). 


line. There was an ill-defined lump palpable under 
the right rectus muscle in the region of the liver, ap- 
paren% moving with the liver on inspiration. The 
pulse was 120, with an irregularity which clinically 
gave the impression of a fibrillation. On electro- 
cardio^aphic examination, this was diagnosed as 
an auricular flutter 3 to 1, ventricular extrasj'stoles. 

Fluoroscopic examination by Dr. T. W. Blake 
showed a carcinoma at the junction of the lower and 
middle third of the esophagus at the level extending 
from the upper circumference to the lower circum- 
ference of the 10th dorsal vertebra. The length of 
the lesion was 2.5 cm. There was a small ulcera- 
tion demonstrable in the lateral circumference to the 
right of the stenotic canal, indicative probably of 
imminent perforation (Fig. IIA). 

The patient received roentgen therapy, betsveen 
Jan. IS and March 15, 1940, with 800 kv., as fol- 
lows: anterior field, 4,578 r; posterior field 4,150 r; 
right anterior oblique 3,000 r; left posterior oblique 
1,000 r. Total, 12, <28 r in 53 days. 

While during the first two and a half treatment 
weeks the patient was swallowing liquids well, there 
was increased regurgitation of fluids beginning on 
the 19th day with increasing difficulty in swallowing 
and some subjective complaint of associated sore- 
ness. This was interpreted as due to an edema 
around the lesion, since the dose at that time was 
only around 3,000 r. This difficulty cleared up 
rapidly, and after 6.000 r were delivered the patient 
could, beginning on the 3Gth day, swallow semisolid 
foods easily. From then on there was a steady im- 
provement of the clinical symptoms of stenosis. At 
the end of treatment there was a moist epidermitis 


over the anterior field, with a deep erythema and 
scaling over the posterior fields. This healed rap- 
idly. 

Fluoroscopy on the 40th treatment day showed the 
barium passing freely and no stenosis (Fig. IIB). 
X-ray examination on March 25, 1940, showed the 
barium passing easily throughout the esophagus. 
There was still an irregularity in the anterior and 
posterior circumference extending for 3.5 cm. Alto- 
gether, the comparison of this examination with the 
examination prior to treatment showed a marked 
improvement. 

On May 11, 1940, the patient was in excellent 
condition, eating everything without difficulty. 
There was no trace of radiation reaction over the 
anterior field at this time. There was some residual 
desquamation with bronzing over the posterior 
field. The weight was 170 pounds, a gain of 15 
pounds. 

In June 1940, the patient again noticed difficulty 
in swallowing and when he returned on July 1, 1940, 
for re-examination, he was unable to take solid 
foods. There was no pain in the chest nor cough. 
Fluoroscopy showed a stenosis at the site of the 
former lesion. There was practically the same 
amount of obstruction as was seen at the time of ex- 
amination on Jan. 16, 1940. 

On Dec. 4, 1940, the patient reported by letter 
that he could still swallow liquids and semiliquids 
but that he had again lost weight and weighed 
only 128 pounds. 

Death occurred on Feb. 5, 1941. The postmortem 
examination, b}^ Dr. Straumfjord in Astoria, shone 
a carcinoma of the esophagus measuring 5.5 cm. lU 
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leiiRth. There was i\ lymph node measuring 2 cm. 
in (liainctcr behind the esophagus at its cardiac end. 
Metastascs were found in the liver. Sections from 
liver and esoidiagus showed carcinoma. 

DISCUSSION AND CONCLUSIONS 

The cases recorded above are obviousl}^ 
meaningless from the point of view of prov- 
ing or disprotdng tlie possibilit}'’ of cure of 
esophageal carcinoma by supervoltage 
roentgen tlierapy. The fact that one patient 
was clinically and radiologically well for 
three and a half years does not demonstrate 
the superiority of SOO-kv. over 200-kv. 
radiation, since occasional instances of 




Fig. 11. Case 3. 

freedom from symptoms for even longer 
periods following irradiation at 200-kv. 
fiave been reported as therapeutic curiosi- 
ties. However, careful clinical observa- 
tions and their evaluation in comparison 
with the more extensive experience with 
200-kv. radiation, as well as theoretical 
considerations, have convinced us that it is 
worth while to continue work in this direc- 
tion, and we believe that this procedure 
may enable us in the future to cure a cer- 
tain number of carcinomas of the thoracic 
esophagus with more regularity. 

The response of esophageal carcinomas 
to 200-kv. radiation has shown conclu- 
sively that they are essentially amenable 
to radiation therapy, since they exhibit a 
uniform and predictable response, indi- 



Fig. 12. Case 3 : Anterior field after 4,580 r in 43 days 
(July 1, 1940). 


eating a degree of radiosensitivity which is 
to be anticipated from their microscopic 
structure. That cures are only rarely ac- 
complished, and results are merely pal- 
liative, is due to well understood physical 
as well as clinical considerations. 

An approximate physical calculation 
and measurements demonstrate that it is 
physically impossible to introduce ade- 
quate cancer-sterilizing doses into tumors 
at this location with 200-kv. radiation. 
From experience with tumors of similar 
histology in other locations, we may as- 
sume that approximately 5,000 r, delivered 
to the tumor within four to five weeks, may 
be an average sterilizing dose. The dis- 
tance of a carcinoma of the esophagus, at 
the level of the hilus, in a patient of aver- 
age build, is approximately 11.5 cm. from 
the anterior and 10.5 cm. from the posterior 
chest wall (Zuppinger). As can be seen 
from Table I, which records measurements 
in a presdwood phantom at these levels, 
the depth dose with 200 kv. is approxi- 
mately 35.2 and 38.8 per cent of the skin 
dose, respectively, with a field 10 X 14 
cm. With decreasing field size the condi- 
tions become even less favorable at this 
voltage. The skin will not well tolerate 
more than 4,000 r as a maximum with ade- 
quate fields and 200 kv. With this skin 
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Table I: Tumor Dose at 10.5 cm. and 11.5 cm. 
Depth, Measured in Presdwood Phantom 
(Field Size, 10 X 14 cm.) 



200 Kv. 

800 Kv. 


2 mm. Cu, 

4.5 mm. Pb, 


70 cm. T.S.D. 

100 cm. T.S.D. 

Skin dose 

100 

100 

Depth dose 
10.5 cm. 

38.8% 

50.8% 

Depth dose 
11.5 cm. 

35.2% 

44% 


exposure the dose delivered to the tumor 
through the anterior portal is about 1,408 
r; through the posterior portal, 1,552 r. 
Thus a total of 2,960 r will be delivered 
into the tumor through the anterior and 
posterior fields combined. Actually, it 
will usually not be possible to give more 
than 3,500 r over one skin field, which 
further reduces the tumor dose. In view 
of these facts, treatment with 200-kv. radi- 
ation is always given through more than 
two portals, and in very careful calcula- 
tions Zuppinger has demonstrated that, 
at each level of the esophagus, a different 
selection of fields would improve the tumor 
dose. His calculations have taken into ac- 
count that for some oblique and lateral 
fields the air-containing tissues are mainly 
traversed and that the difference in dis- 
tance is thus partly balanced. As we shall 
see presently, however, the use of large 
fields has the disadvantage of a very con- 
siderable volume dose and the additional 
difficulty of inaccurate aiming for the ob- 
lique portal, with the consequent necessity 
of increasing the field size in order to be 
certain that the tumor is included. 

Measurements with 800-kv. radiation 
of the type we have used have shown that 
the depth dose at 10.5 cm. is 50.8 per cent 
and at 11.5 cm. 44 per cent. With this 
type of radiation the skin can easily toler- 
ate 5,000 r in a period of four to five weeks, 
witli only a mild moist reaction which heals 
within a few days. Consequently, it is 
possible to introduce into the tumor 
through the anterior field an approximate 
tumor dose of 2,200 r and through the 
posterior field 2,540 r, or a total of 4,740 
r, utilizing only one anterior and one pos- 
terior field. This means that with super- 


voltage it may be possible to apply an 
adequate tumor dose by using anterior and 
posterior fields only. Oblique fields may be 
added to increase the tumor dose when this 
is required, but it may not be necessary to 
add as much through these portals as is 
done with 200-kv. radiation in order to ob- 
tain equal distribution over four or six fields. 

The clinical observation of our patients 
under treatment has shown that supervolt- 
age radiation is tolerated much better 
than 200-kv. radiation for this type of 
lesion. This is due in part to the quality 
of the radiation itself ; partly, however, to 
the possibility of reducing the field sizes, 
since we can apply the greater portion of 
the treatment through one anterior and 
one posterior field. For these the aiming is 
considerably more accurate than for the 
oblique fields, which must therefore be 
larger. It must also be considered that 
the skin reaction over as large an area as is 
covered by four or six chest fields has in it- 
self a considerable influence on the pa- 
tient’s general condition. 

In order to improve the accuracy of 
positioning for the oblique fields, a wooden 
arch, which we have constructed, is placed 
over the patient’s chest during fluoroscopy 
and the angulation of the body in relation 
to the table is outlined on the skin (Fig. 
13). It is thus possible, by comparing the 
skin marks with the position of the wooden 
arch, to reproduce exactly the same posi- 
tion every day. 

In respect to the indications for roentgen 
therapy in carcinoma of the esophagus and 
the question of a preliminary gastrostomy, 
we feel that these have now changed. We 
believe that with 200-kv. radiation no cures 
can be accomplished; that all we can at- 
tempt is improvement of the obstruction 
in order to avoid gastrostomy. We there- 
fore feel quite strongly that, so far as 200- 
kv. radiation is concerned, a preliminar>" 
gastrostomy defeats the purpose of the 
procedure and we accordingly refuse pa- 
tients with gastrostomy for palliative 
treatment only. 

For SOO-kv. radiation the situation is 
otherwise. Here we still hope to attain a 
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cure but we realize that tlie procedure is of 
such a magnitude that only a patient in 
good general condition can support it. 
It is evident that the patient should be 
treated as thoroughly as possible, and this 
means tliat fluids at least should be able 
to pass freely in order that he may obtain 
adequate nourishment during tlierapy. 
Patients who have lost too mucli weight 
are not in a condition to support this treat- 
ment. If tliere is some hope of cure and we 
believe tliat the poor general condition is 
due to starvation rather tlian to cacliexia 
from tumor, we feel tliat a preliminary gas- 
trostomy is indicated in order to make it 
possible for the patient . to support the 
treatment. It should be kept in mind, 
however, that gastrostomy is not as harm- 
less a procedure as it is usually considered. 
We therefore feel tliat it should be avoided 
whenever possible, not only because of the 
primary risk of the operation itself, but 
also because of its psychological effect. 
The gastrostomy and accompanying skin 
irritation also limit the skin tolerance in 
the anterior field. It is sometimes possible 
in border-hne cases to proceed vdth small 
doses of radiation in order to avoid a com- 
plete obstruction by the accompanying 
edema and thus reduce the stenosis and 
improve the general condition while treat- 
ment is progressing. The dose is later in- 
creased according to the tolerance of the 
patient. It goes without saying that these 
patients must be hospitalized if the treat- 
ment is to be conducted with the least risk. 
Only then is it possible to save all then- 
strength for the treatment, to insure a high- 
caloric diet, and to administer sufficient 
fluids for the improvement of their general 
condition. If the treatment is conducted 
successfully, the patient’s weight will in- 
crease and his strength will improve while 
he is under treatment. That much we 
have learned by the few cases we were able 
to treat. 

On the basis of this very limited experi- 
ence, together with our previous experience 
with 200-kv. radiation, we feel confident 
that an improvement of technic will, in 
all likelihood, enhance the curability of 



Fig. 13. Localizer for oblique fields. 

carcinomas of the esophagus in its intra- 
thoracic portion. We believe that this 
should be one of the main fields in which 
supervoltage therapy will have definite 
advantages over medium voltage both for 
theoretical reasons and because of the 
results and limitations of 200-kv. radiation 
therapy observed in our practical experi- 
ence. It seems to us that the outlook for 
carcinoma of the esophagus is more favor- 
able than for carcinoma of the bronchus, 
since an esophageal cancer usually produces 
symptoms in a fairly early stage, while 
patients with bronchiogenic carcinoma al- 
most always have regional lymphatic me- 
tastases by the time the primary lesion can 
be chnically recognized. 

It will probably be possible by improved 
technic and increasing experience to cure a 
certain number of those intrathoracic eso- 
phageal carcinomas which are not yet ac- 
companied by lymph node metastases. 
Whether we will ever be able to cure car- 
cinomas with lymph node metastases in 
the mediastinum seems extremely doubt- 
ful. Even for palliative purposes, as for 
temporary improvement of a stenosis in 
order to avoid gastrostomy, we feel, on the 
basis of our limited experience, that super- 
voltage treatment is superior to treat- 
ment at 200 kv. It is better tolerated and 
has considerably less influence on the pa- 
tient’s general condition than treatment 
at lower voltages. 

In concluding, we wish again to empha- 
size that radiation therapy of carcinoma of 
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the esophagus should be attempted only 
if there is reasonable hope for either satis- 
factory palUation or permanent cure, only 
in those patients whose general condition 
is good enough to support a procedure of 
this magnitude, and only when the exter- 
nal circumstances are sufficiently favorable 
for adequate clinical supervision. Radia^ 
tion therapy of carcinoma of the esophagus 
requires a skillful clinical evaluation of all 
possibiUties, including a careful appraisal 
of the patient’s general condition and the 
condition of his circulatory organs. In 
other words, it is a clinical as well as a 
technical procedure. 

Tumor Institute 
Swedish Hospital 
Seattle 4, Wash. 
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The Place of the National Cancer Institute 

in the Cancer Program* 

R. R. SPENCER, M.D.» 

Medical Director, United States Public Health Service 


GENESIS 

T hirty years ago professional and lay 
groups in tlie United States joined 
hands to launch the American Society 
for the Control of Cancer, a movement 
which had as its objective the educa- 
tion of physicians and the public to an 
effective understanding of the primary im- 
portance of early diagnosis and prompt, 
expert treatment of cancer. Supported by 
the American Medical Association and the 
American College of Surgeons, this move- 
ment has succeeded beyond all expecta- 
tions. It was climaxed, we believe, in the 
passage of the National Cancer Institute 
Act of August 5, 1937. The Women’s 
Field Army of the American Society has 
grown until there are now well organized 
units with commanders and subordinate 
personnel in 46 of the 48 states. 

Twenty- three thousand voluntary work- 
ers have distributed more than four million 
pieces of literature giving information 
about cancer. An enlightened public has 
been made cancer-conscious and has now 
sensed that the fight against cancer, like 
that against mental disease, tuberculosis, 
and syphilis, requires something more than 
the medical care administered to the pri- 
vate patient by the private physician 
under a strictly confidential relationship. 
It has realized that education alone is 
not enough. If our incomplete knowledge 
of the cause, diagnosis, and treatment 
of cancer is to be increased, painstaking 
and carefully planned research must 
be continued and expanded. Furthermore, 
if the immediate cancer victim is to re- 
ceive adequate modern treatment, ex- 
pensive tools, special equipment, organized 

' Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111.. Dec. 1 - 2 , 1943 . 

* Chief. National Cancer Institute, National Institute 
of Health. 


cancer services, and physicians highly 
trained in tumor surgery, tumor pathol- 
ogy, and in radiology are essential. This 
is the background of activities which 
cleared the way for the passage of Federal 
legislation. It was therefore not surpris- 
ing that the National Cancer Institute 
Act received almost universal social ap- 
proval. This was attested by the fact 
that 96 members of the United States 
Senate attached their names to the bill 
creating the National Cancer Institute as a 
division of the United States Public Health 
Service. Never in the history of the re- 
public had the entire membership of either 
body of Congress sponsored a piece of 
legislation! Thus cancer was recognized 
as a national medico-socio-economic health 
problem. 

THE NATIONAL ADVISORY CANCER COUNCIL 

Under the provisions of the National 
Cancer Institute Act, a National Ad- 
visory Cancer Council was created, con- 
sisting of six members selected from the 
ranks of medical and scientific authorities 
who are outstanding in the study, diag- 
nosis, or treatment of cancer, or in related 
fields, in the United States. The Surgeon 
General of the United States Public Health 
Service acts as chairman of the Council, 
ex officio. 

The Council is authorized by the act: 

(a) To review research projects or programs sub- 
mitted to or initiated by it relating to the study of 
the cause, prevention, or methods of diagnosis and 
treatment of cancer. . . . 

(b) To collect information as to studies which are 
being carried on in the United States or any other 
country as to the cause, prevention, and methods of 
diagnosis and treatment of cancer . . . and . . . make 
available such information through the appropriate 
publications for the benefit of health agencies and 
organizations (public or private), physicians, or any 
other scientists, and for the information of the gen- 
eral public. 
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(c) To review applications from any university, 
hospital, laboratory, or other institution, whether 
public or private, or from individuals, for grants-in- 
aid in the case of such projects which show prom- 
ise. ... 

(d) To recommend to the Secretar}"- of the Treasury 

for acceptance conditional gifts pursuant to section 
6 

TRAINING IN DIAGNOSIS AND TREATMENT 

Section 5 (b) of the National Cancer 
Institute Act authorizes the Surgeon Gen- 
eral : 

To provide the necessary facilities where training 
and instruction may be given in all technical mat- 
ters relating to diagnosis and treatment of cancer to 
such persons as in the opinion of the Surgeon Gen- 
eral have proper technical training and shall be 
designated by him for such training. . . . 

Fifty-six young physicians who ex- 
pressed a special interest in cancer therapy, 
and who were carefully selected from a 
large number of apphcants, have been 
given postgraduate training in tumor 
diagnosis and treatment under the pro- 
visions of this section of the act. The men 
receive one, two, or three years’ training, 
according to their individual needs. Not 
all institutions are equipped and staffed 
or have access to sufficient clinical material 
to give the very highest type of training 
desired, but there are some, such as 
Memorial Hospital in New York City, 
where the training is well organized and 
where each trainee functions as a junior 
member of the staff and devotes one year 
each to tumor surgery, tumor pathology, 
and radiation therapy. Practically all 
these men take the training course with 
the view of subsequently becoming diplo- 
ma tes of the American Board of Surgery, 
or Pathology, or Radiology. Upon the 
completion of training, they are capable 
of setting up and directing tumor clinics 
to conform to the standards of the Ameri- 
can College of Surgeons. It is becoming 
more and more evident that modern and 
adequate cancer therapy can be provided 
only by the co-ordinated and intelligently 
guided efforts of highly trained experts in 
surgery, pathology, and radiology. Even 
if these cancer trainees go into private prac- 


tice after completing the course, they are 
certainly more valuable as practitioners 
because of their training than they would 
have been without it. This is particularly 
true in small communities where there are 
no tumor clinics. We believe that this 
selection and postgraduate training of 
young physicians who have displayed a 
special interest in cancer therapy is one 
of the most effective means of rendering 
assistance to the immediate cancer victim. 

LOAN OF RADIUM 

The National Cancer Institute has pur- 
chased 9.3 gm. of radium. Approxi- 
mately 8.0 gm. has been loaned to various 
hospitals throughout the country for the 
treatment of patients. The loan regula- 
tions require that this radium be used for 
treatment purposes only by persons whose 
qualifications are the equivalent of the 
standards established by the American 
Board of Radiology. No charge is made 
■for the use of this radium, and preference 
must be given to indigent patients. At 
■present 47 hospitals are enjoying the ad- 
vantages of the Government-owned ra- 
dium. 

STATES RELATIONS 

. The Cancer Institute Act authorizes and 
directs co-operation with state health 
:agencies in the prevention, control, and 
eradication of cancer. Accordingly, ffiere 
was established an office in the National 
Cancer Institute which studies state can- 
cer-control legislation and activities and 
provides consultation serAdce to health 
agencies requesting such aid. 

The programs of the various states vary 
in scope. In general state activities may 
be classified under the folloiving broad 
headings: (1) provision of free or part-pay 
state aid for diagnosis and treatment o 
cancer patients; (2) free tissue diagnosis, 
(3) lay and professional education; W 
statistical and epidemiologic research, in- 
cluding a system of follow-up of cancer 
cases. , , 

At least two states (New York and 
Massachusetts) participate in all of tliese 
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activities, while otliers carry on only one 
or two of tliein, T%velve states have a 
division of cancer control and a full or part- 
time director witliin tlie state healtli de- 
partment. Three states (Missouri, New 
Hampshire, and Vermont) have state can- 
cer commissions independent of tlie re- 
spective state boards of healtli. We do 
not tliink it wise, as a rule, to separate state 
health activities and would not recom- 
mend independent divisions to states con- 
templating cancer-control legislation. The 
problem is, of course, not tlie same in 
sparsely populated rural states as in 
thickly settled industrial and urban areas. 
Massachusetts and New York each spend 
over a half million dollars annually on their 
cancer programs. A few states spend 
nothing at all. 

CANCER HEALTH EDUCATION 

The National Cancer Institute has col- 
laborated with the American Society for 
the Control of Cancer in the preparation of 
educational films and posters. Under the 
law, the Institute is authorized to make 
available information about cancer through 
appropriate publications for the benefit of 
health agencies, physicians, and scientists, 
and the general public. Under this author- 
ity, cancer education becomes an integral 
part of the general program of health 
education of the United States Public 
Health Servdce. 

In cancer health education, periodic 
physical examinations, early diagnosis, 
and prompt treatment have been stressed 
for a long time. Even today we can add 
little to what Celsus, at the dawn of the, 
Christian era, wrote: “Only the beginning 
of a cancer admits of a cure; but when ’tis 
once settled and confirmed, 'tis incurable 
and the patient must die under a cold 
sweat.” This means that every cancer 
passes through a curable stage. It may 
also be said that when cancer is treated is 
more important than how it is treated, 
provided the patient is in competent hands. 
Indeed, it has been estimated that at least 
one-fourth of the 163,000 annual deaths 
from cancer in the United States could be 


prevented if physicians and the public took 
full advantage of our present knowledge 
of the disease. The recent establishment 
of cancer-prevention clinics in New York, 
Philadelphia, and Chicago bids fair to be 
an important step in cancer control. The 
American Society for the Control of Cancer 
has reported that "in New York City, of 
1,500 women examined in 2 prevention 
clinics, 7 per cent have been found to have 
early cancer. Ninety-eight per cent of 
these women are alive and show no signs 
of recurrence after suitable treatment.” 
These prevention clinics will, we believe, 
rapidly increase in number in the postw'ar 
period. 

RESEARCH ACTIVITIES 

Under its authorization to review and 
recommend applications for grants-in-aid, 
the National Advisory Council during the 
past five years has recommended that over 
$400,000 be paid to various institutions for 
research upon various approaches to the 
cancer problem. Large sums have been 
given to the University of California and a 
smaller amount to Washington University 
for support of the construction of cyclo- 
trons. These expensive instruments pro- 
duce the well publicized neutron rays and 
the radioactive “tracer” elements, both of 
which are being widely employed in experi- 
mental biology and medicine. 

Inasmuch as cancer of the stomach ac- 
counts for about 25 per cent of all deaths 
from cancer, a co-ordinated effort has been 
made by the Council to encourage the in- 
vestigation of the causes, diagnosis, and 
treatment of gastric cancer through sub- 
stantial grants to certain carefully selected 
institutions, w'here facilities and expert 
personnel seem to warrant such studies. 
These investigations involve the relation- 
ship of chronic gastritis, atrophic gas- 
tritis, and gastric ulcer to the genesis of 
gastric cancer, and also studies to facilitate 
the early diagnosis of cancer by means of 
the gastroscope and improved gastroscopic 
technics. As yet it is too early to evaluate 
these researches. Clear-cut results can- 
not be expected in a short time. 
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Research at the National Cancer In- 
stitute proper is not departmentalized. 
There are no subdivisions of biochemistry, 
biophysics, genetics, cytology, etc., but we 
do have men on the staff highly trained in 
each of these various disciplines. Staff 
members work together in groups accord- 
ing to the need and requirements of a 
specific problem. Such a group is not like 
a “committee” — seldom has a “commit- 
tee” discovered anything. Our staff mem- 
bers work separately at their own benches 
with their hands, but at the same time 
they work together with their heads in 
discussion groups when results and experi- 
ences are pooled. 

It is believed that cancer research, like 
cancer therapy, can no longer be left ex- 
clusively to the isolated individual worker. 
In fact, it has been stated by a prominent 
cancer investigator that for the past two 
decades no important contribution to our 
knowledge of cancer has come except 
through the efforts of those who have 
worked systematically as members of or- 
ganized research groups. We believe 
strongly in responsible co-operative efforts 
which arise spontaneously in response to 
the felt needs of the individual workers in 
contrast to enforced co-operation or regi- 
mentation from the top. Effective and 
productive co-operation in research can be 
secured best through mutual consent and 
mutual need. 

STUDIES IN CARCINOGENESIS 

Since 1939, when the National Cancer 
Institute building was completed and 
occupied, our more significant research 
achievements have been in the field of car- 
cinogenesis. The transition of normal 
cells to cancer cells has been carefully fol- 
lowed tn VIVO and in vitro.. In both in- 
stances, carcinogenesis was brought about 
■without visible evidence of inflammation 
of any sort. 

The evidence also seemed to suggest that 
the transition is gradual. Grady and 
Stewart (1), of our staff, injected metkyl- 
cholanthrene or 1,2,5,6-dibenzanthracene 
subcutaneously into inbred strain A mice. 


Eighty-five per cent of the mice of this 
strain will develop lung tumors spontane- 
ously at the age of. eighteen months. By 
killing some of the animals each week and 
carefully studying the histology of the lung, 
it was found 'that the first microscopic evi- 
dence of tumors appeared in five and six 
weeks after inoculation. The tumors arose 
from the alveolar epithelium and not in the 
bronchi. They were not associated with 
any inflammatory reaction. 

Shimkin (2) has sho'wn that, despite the 
presence of chronic irritation induced with 
a single injection of 5 mg. of four metallic 
ores including quartz (particle size 1.6 to 
3.5 micra), no pulmonary tumors were in- 
duced in strain A mice within six months 
after administration. The intravenous in- 
jection of these ores did not increase the 
number of primary pulmonary tumors, nor 
did it apparently have any other effect 
upon the development of such tumors fol- 
lowing the intravenous injection of 20- 
methylcholanthrene. 

By follo'wing the wr vitro transition, also, 
of normal to cancer cells, it is believed that 
a great deal more light has been thrown on 
the mechanism of the cancer process. It 
has been known for many years that cer- 
tain chemicals when injected into experi- 
mental animals would induce tumors. . It 
was not known whether these chemicals 
induced cancer by a direct action on the 
cell or indirectly by first setting up some 
unknown systemic condition or chemical 
imbalance, which . finally brought about 
malignant gro'wth. If the action is direct, 
what is the nature of the change from a 
normal to a malignant cell? 

Earle (3) has grown normal mouse con- 
nective-tissue cells (fibroblasts) in flasks, 
following essentially the Carrel te^nic. 
These tissue-cell cultiures multiply in an 
entirely foreign culture medium and re- 
ceive no materials whatever from mice. 
Thus removed from all systemic influences 
of the mouse, they were subjected to treat- 
ment with 20-methylcholanthrene in dif- 
ferent concentrations and for different 
■times. These studies have not been com- 
pleted, but the following conclusions a - 
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ready seem to be justified: (1) Normal 
connective-tissue cells grown artificially 
outside the animal body in the presence of 
small amounts of metliylcholanthrene 
diange over to malignant cells, as deter- 
mined by tlie induction of typical cancers 
following injection of the cells into mice of 
the same strain from which the cells were 
originally obtained. (2) The transition is 
accompanied by certain changes in mor- 
phology of tlie fibroblasts, and also in 
physiologic beliavior as measured by en- 
zyme and metabolic determinations. (3) 
These changes take place gradually, and 
the degree of the change can be controlled 
by the time of exposure of the cell cultures 
to the carcinogenic agent. 

If these results can be repeated, it means 
that the transition of a normal to a cancer 
cell can be brought about by means of 
changes in the cell itself and is not depend- 
ent upon systemic factors. These results 
with tissue cultures seem also to exclude 
bacteria as causative agents in the genesis 
of cancer, although they do not exclude the 
activation of a latent tissue virus. Up to 
the present, however, there is no convincing 
evidence of the presence of filtrable virus 
agents in mammalian cancer cells. 

Experiments with carbon tetrachloride 
seem to throw finther light on the mech- 
anism of carcinogenesis. Earlier work of 
Edwards and Dalton (4) showed that when 
0.12 c.c. of carbon tetrachloride was ad- 
ministered to strain A mice in three doses 
no hepatomas resulted; but when this 
total quantity was given in twenty-five 
doses, two or three days apart, hematomas 
developed in an appreciable number of 
animals. Subsequently, Eschenbrenner® 
found that when carbon tetrachloride was 
fed daily to a group of strain A mice for 
thirty days, no hepatomas developed. 
Other groups of mice were given the same 
total dosage, but one group received suc- 
cessive doses every second day, another 
group every third day, another every 
fourth day, and the last group every fifth 
day. Of those that received the carbon 


tetrachloride every fourth or fifth day, a 
high percentage had hepatomas. It was 
found, in addition, that varying the size of 
successive doses so that the largest was 16 
times tlie smallest had no effect. Thus it 
seemed that the dosage interval or longer 
clironicity of exposure to the agent was 
more important in the genesis of this type 
of liver cancer than was the total dosage. 
In those animals in which the hepatomas 
had developed, carbon tetrachloride, when 
again administered, produced no necrosis of 
the hepatoma cells, but definite and wide- 
spread necrosis was observed in the normal 
liver cells from which the cancer cells arose. 
In view of this, one can say that the gene- 
sis of cancer of the liver in mice seems to be 
intimately associated with the process by 
which cells become adjusted to unfavorable 
environments. The role of the adjust- 
ment process, however, is not so clearly 
seen in cancers following single injuries 
or exposures. Nevertheless, it may be 
present. 

HenshaW* has shown that the incidence 
of leukoses has been increased in three 
different strains (C3H, C57 Brown, and 
C57 Black) of inbred mice by whole-body 
exposure to 200-kv. x-rays. Such increase 
was obtained by single acute doses of 200 
to 400 r, but even greater increases were 
obtained by repeating the treatments at 
intervals of one month. Blum, Grady, 
and Kirby-Smith (5) have shown that when 
mice are irradiated with ultraviolet light, 
the tumor-induction time does not vary 
significantly with intensity of radiation, 
but it is shorter when the same total dose 
is given in smaller, more frequent ex- 
posures. 

In this same connection, the writer (6) 
has shown that, when various strains of 
bacteria are permitted to multiply con- 
tinuously by daily transfers and are kept 
at temperatures well above the optimum, 
the species becomes gradually weaker and 
finally dies. On the other hand, when 
the organisms are exposed alternatingly 
rather than continuously to the same high 


’ Material not yet published. 


^ Unpublished work. 
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temperatures, the species not only survives 
but is soon able to withstand higher tem- 
peratures. The alternating exposure has 
thus resulted in a successful adjustment 
to an unfavorable emdronment. 

Is the genesis of cancer always the result 
of a process of successful adjustment of 
cells to some unusual environmental con- 
dition? This question cannot be answered 
at present vdth any degree of finality, but 
aU of the observations cited seem to fit in 
with this concept. 

The National Cancer Institute has only 
lately undertaken investigations in the 
field of cancer therapy. Some work is also 
being done along the fine of development of 
reliable diagnostic tests in the early stages 
of the disease, but no outstanding results 
have 3^et been achieved. Our studies in 
carcinogenesis are regarded as basic be- 
cause the)'’ ma}'- eventually lead both to 
diagnostic methods and rational therapy. 
Other approaches to the problem, such as 
the role of vitamins and other nutritional 
factors in cancer and in normal tissue, the 


role of hormones and of enzymes, and the 
characterization of, the metabolism of 
normal and of cancer tissue, are, of course, 
being followed.. Time and space do not 
permit a detailed discussion of these activ- 
ities at. the present time. 

National Cancer Institute 
Bethesda, Md. 
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CASE REPORTS 


Traumatic Hernia of the Lateral 
Pharyngeal Walls’ 

CAPT. WALTER D. HANKINS, M.C., A.U.S. 

The following case is recorded because of 
its unique cliaracter. A search of the 
medical literature failed to reveal any 
similar example. 

Wm. C. W., a 26'ycar-old sergeant, a trumpet 
player in the regimental band, was admitted to the 
Station Hospital, Fort Banks, Mass., for psychiatric 
study. 


had noticed a bulge at this point when he played. 
Each time after blowing on his instrument, his neck 
would be sore and swallowing would become painful. 
He had a horeshoe-shaped piece of metal made with 
pads on each side which fitted around his neck to 
keep the muscles from herniating, but this afforded 
onl}’- slight relief. 

Wlien the patient blew against pressime, radio- 
graphic and fluoroscopic examination showed the 
hypophar>mx filled with air and a bulge of the neck 
muscles laterally. The pirifonn sinuses were filled 
with air and the weakened muscular walls bulged 
laterally on both sides above the level of the larynx. 
The right side was dilated more prominently. The 
lateral %val1s of the pharynx were outlined with 



Fig. 1. Anteroposterior view showing dilated lateral 
walls of the pharnyx outlined with barium. 

An incidental but interesting finding was a bulge, 
the size of an egg, in the right cervical region, just 
below the angle of the mandible, appearing when the 
patient closed his mouth and blew, as in playing a 
trumpet. 

About six months prior to admission, while blow- 
ing his trumpet, the patient felt something “give 
way" in the right side of his neck. Ever since he 

‘ From Station Hospital, Fort Banks, Mass, 
ted for publication in September 1943. 


Fig. 2. Lateral view. Upper arrow indicates air 
in dilated pharynx; middle arrow tracheal dilatation 
posteriorly; lower arrow apex of the lungs above the 
level of the clavicles. 


barium. The posterior trail of the trachea, just 
below the laiymx was also weakened and bulged 
posteriorly upon the esophagus. The apices of the 
lungs rose above the clavicles and in the lateral 
view can be seen superimposed on the lower portion 
of the trachea. 


Accep- Cushing General Hospital 
Framingham, Mass. 
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Osteoid-Osteoma 


The term osteoid-osteoma was intro- 
duced in 1935 by Jaffe (1) to designate 
a ‘‘benign osteoblastic tumor composed of 
osteoid and atypical bone,” formerly un- 
described. He reported, at that time, 5 
cases, all of them diagnosed preopera- 
tively as inflammatory lesions — chronic 
osteomyelitis or bone abscess — and dis- 
cussed the cHnical, roentgenologic, and 
pathologic features by which the newly dis- 
covered tumor might be recognized. 

Even before the publication of his origi- 
nal communication, Jaffe encountered 
further cases, and by 1940 the number 
had increased to 33. These form the 
basis of a paper by Jaffe and Lichtenstein, 
(2) representing their experience up to 
that time. It was clearly shown that the 
disease has a predilection for adolescents 
and young adults. Age records were avail- 
able for 30 patients and all but 5 of these 
were between eleven and twenty-four years 
of age. The lesions were found in the 
bones of the limbs and of the vertebral 
column, but none was encountered in the 
flat bones of the pelvis, skull, or ribs. 

Jaffe’s early impression was that the 
osteoid-osteoma began its development in 
spongy’’ bone, and his original paper carried 
a statement to that effect. His subse- 
quent experience, however, showed that it 
may also have its origin in the cortex, more 
especially on the periosteal or medullary 
surface. Lesions originating in spongy 
bone show an associated area of perifocal 
osteosclerosis; they may lie deep in the 
bone or may be more superficial, especi- 
ally in the small bones consisting mainly of 
spongiosa. In such cases the cortical shell 
may be eroded and the periosteum ele- 
A’^ated. lAflien the osteoid-osteoma arises 


in the cortex, there is usually a more ex- 
tensive reaction. Developing along the 
outer surface of the cortex, the lesion may 
be accompanied by a marked periosteal 
reaction, with a considerable deposition of 
new bone. When it develops on the medul- 
lary smrface, there is also new bone forma- 
tion, sometimes of such degree that the 
marrow cavity is obhterated for some dis- 
tance above and below the lesion. An oc- 
casional case appears to be periosteal in 
origin with little reaction in the underlying 
cortex. 

In the series studied by Jaffe and Lich- 
tenstein the principal complaint was of 
pain, and it was this that usually brought 
the patient to a physician. At first mild 
and periodical, it later increased in per- 
sistence and severity so as to interfere 
with sleep. There were usually some 
swelling and tenderness over the painful 
area. There was an absence of local heat 
and redness which was all the more notice- 
able because most of the cases were thought 
cHnically to have an inflammatory basis, 
such as chronic osteomyelitis. 

Jaffe and Lichtenstein believe that the 
diagnosis is not difficult. It should be sus- 
pected if (1) the patient is an adolescent 
or a young adult, (2) the complaint is o 
well localized bone pain of at least two 
months’ duration, (3) the pain is not as- 
sociated with local heat, although some 
local swelling may be present, (4) the con 
dition is not, and has not been, accompa 
nied by bouts of fever. _ 

The greatest single diagnostic aid is the 
roentgenogram of the affected area. 
its earlier course the lesion is indicated 
by an area of bone radiolucency, 'rthic 
may vary in diameter from 0.5 to 2.0 cm-, 
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with an average of 1.0 cm. It is likely to 
be round if situated in spongy bone and 
oval if in tlie cortex of a long bone. It is 
usually surrounded by a zone of reaction 
which may range from a slight increase in 
bone density to a dense shadow with loss 
of all details of bone structure. This area 
of density may vary in width from a nar- 
row ring to one several centimeters in 
widtli. In the cortex of a long bone it may 
be demonstrable for several inches above 
and below the area of lessened density and 
may extend around the circumference of 
the affected shaft. 

In its later stages the osteoid-osteoma 
tends to become more densely calcified and 
the appearance is less uniform. In a 
spongy bone area it is likely to appear as a 
dense circular circumscribed shadow, often 
surrounded by a narrow zone of lesser 
density. In the shaft cortex of a long bone 
the density of the secondary reaction may 
be so great that the opaque nidus repre- 
senting the primary lesion may be missed 
on an ordinary exposure and an overex- 
posed film of the area may be necessary 
for its demonstration. 

Jaffe and Lichtenstein believe that the 
osteoid-osteoma is a benign osteogenic 
tumor of slow growth. Its initial stage ap- 
pears to be a proliferation of the local bone- 
forming mesenchyme, particularly of its 
osteoblasts. Considerable intercellular 
substance subsequently develops between 
the osteoblasts and, as this slowly calcifies, 
numerous osteoid trabeculae appear. Later 
the t um or becomes more densely calcified 
and eventually is composed of compact 
trabeculae of atypical bone, the inter- 
trabecular tissue of which is vascular and 
may still be rather cellular in some places. 
Ultimately the osteoma aspect is more 
prominent than the osteoid aspect. 

Surrounding the osteoid-osteoma in 
spongy bone there is usually a narrow zone 
of vascular connective tissue, which in 
turn is surrounded by dense osseous tissue. 
The trabeculae composing this are thick 
and irregular and interspersed with fibrous 
marrow. In the shaft cortex the reaction 
may be extensive, the thickened cortex con- 


sisting of two layers — one representing the 
original cortex and around this a layer' of 
compact newly deposited periosteal bone. 

Since the publication of Jaffe’s original 
paper, a number of reports of this lesion 
have appeared in medical literature. Hor- 
witz (3) in 1942 described a typical osteoid- 
osteoma of the astragalus. A case involv- 
ing the femur was presented by Kleinberg 

(4) in 1941. In this instance the nidus was 
entirely within the cortex. A case record 
from the Massachusetts General Hospital 

(5) describes an osteoid-osteoma of the 
tibia at the junction of the upper and mid- 
dle thirds. These are only„ a few examples 
of a growing literature on the subjeet. 

Surgery is the usual method of therapy. 
Resection of the lesion, with eurettage of 
the perifocal bone, has effected prompt 
clinical cure in these cases. 

If the contention of Jaffe that this lesion 
is a benign bone tumor is upheld by further 
study, it is entirely probable that many 
cases which have been diagnosed as in- 
flammatory bone lesions have been in real- 
ity neoplastic — i.e., osteoid-osteomas. This 
is especially true of those cases which have 
been designated ‘ ‘sclerosing non-suppura- 
tive osteomyelitis,” ‘‘osteomyelitis with 
cortical bone abscess,” etc. It will be well 
for the radiologist to study carefully the 
clinical and roentgenologic findings in 
cases presenting the criteria described, to 
the end that these may be correlated with 
the pathologic findings and a general agree- 
ment may be reached regarding the nature 
of this lesion. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


JOINT MEETING 

AMERICAN ROENTGEN RAY SOCIETY 
and 

RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

Attention is again called to the joint meeting of 
the American Roentgen Ray Society and the Radio- 
logical Society of North America to be held in the 
Palmer House, Chicago, Sept. 24 to 29, 1944, an- 
nouncements of which appeared in the March and 
April issues of Radiology. 

Titles and abstracts of papers to be presented 
should be submitted to Dr. Lyell C. Kinney (1831 
Fourth Ave., San Diego 1, Calif.) or Dr. Eldwin R. 
Witwer (Harper Hospital, Detroit 1, Mich.) before 
July 1. Prospective commercial exhibitors should 
make application for space to Dr. Laivrence Rey- 
nolds (10 Peterboro, Detroit 1, Mich.), and those 
planning to present scientific exhibits should com- 
municate with Dr. Clarence Hufford (421 Michigan 
St., Toledo 2, Ohio) at the earliest possible date. 

An outline of the Refresher Courses, which will 
begin Sunday, Sept. 24, will appear in an early issue 
of Radiology. 

CHICAGO ROENTGEN SOCIETY 

At the Annual Meeting of the Chicago Roentgen 
Society, April 13, 1944, the following officers were 
elected; President, Warren W. Furey, M.D.; 
Vice-President, T. J. Wachowski, M.D.; Secretary- 
Treasurer, Fay H. Squire, M.D. (Presbyterian 
Hospital, 1754 W. Congress Street, Chicago 12); 
Trustees, Earl E. Barth, M.D., Frank L. Hussey, 
M.D., and Benjamin D. Braun, M.D. 

In Memoriam 

JAMES MORTIMER HOFFMA.N, M.D. 

1900-1944 

Dr. James Mortimer Hoffman, of Pensacola, 
Fla., died on Jan. 19, 1944. Doctor Hoffman was 
a graduate of Tulane University of Louisiana School 
of Medicine. He was a member of the Radiological 
Society of North America, the American College of 
Surgeons, the Southeastern Surgical Congress, and 
the South Atlantic Association of Obstetricians and 
Gynecologists. 

ONAL ARTHUR SALE, M.D. 

1891-1944 

Dr. Onal Arthur Sale of Neosho, Mo., died on 
Jan. 27, 1944. Doctor Sale was graduated from the 
Medical Department of the National University 
of Arts and Sciences, St. Louis, in 1917. He was 
part owner and medical director of the Sale-Bowman 
Hospital of Neosho. He had been a member of the 
Radiological Society of North America since 1928. 


Books Received 

Books received are acknowledged under this head- 
ing and such notice may be regarded as recognition 
of the coiulesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

Exploraci6n radiol6gica del bronquio. By 
S. Di Rienzo. Preface by Richard H. Over- 
holt, M.D. A volume of 340 pages, with 417 
illustrations. Published by Sebastian de Amor- 
rortu e Hijos, Cdrdoba 2028, Buenos Aires. 

Book Reviews 

Roentgenographic Technique. A Manual for 
Physicians, Students, and Technicians. By 
Daemon Artelle Rhinehart, A.M., M.D., 
F.A.C.R., Professor of Roentgenology and Ap- 
plied Anatomy, School of Medicine, University 
of Arkansas; Roentgenologist to St. Vincent's 
Infirmary, Missouri Pacific Hospital, and the 
Arkansas Children’s Hospital, Little Rock, Ar- 
kansas. A volume of 471 pages with 201 en- 
gravings. 3d edition, thoroughly revised. Pub- 
lished by Lea & Febiger, Philadelphia. Price 
S5.50. 

This is the third edition of a well-established text- 
book on roentgenographic technic. The general 
plan remains the same as in the earlier editions, but 
the text has been thoroughly revised to include the 
newer developments which have marked the prog- 
ress of this specialty since the last edition. About 
40 pages and 31 new illustrations have been added, 
increasing the number of pages to 471. 

After discussing the construction and mechanics 
of roentgen-ray machines in general an\i their opera- 
tion, the author takes up the general properties of 
x-rays. A chapter is devoted to the dark-room and 
another to the description of a basic roentgeno- 
graphic technic which can be applied to any machine 
by the use of experimental exposures and charting 
the results of actual diagnostic exposures. 

The latter half of the book is devoted to the pro- 
cedures used for roentgen studies of the various 
parts of the body and concludes with a chapter con- 
taining sections on foreign body localization, roent- 
genography in pregnancy, and the examination o 
discharging sinuses. Numerous illustrations sup- 
plement the descriptions in the text. 

The book is well printed and bound. It should e 
of great value to all those interested in producing 
better films and can be recommended to physicians, 
technicians, and students. 
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Physical Foundations oh Radiology. By Otto 
Glasser, Ph.D., Professor of Biophysics and 
Head of Dcpartnici'.t of ]3iopliysics, Cleveland 
Clinic Foundation, Cleveland, Ohio; Edith H. 
Quimby, Sc.D., Associate Professor of Radiology 
(Physics), College of Physicians and Surgeons, 
Columbia University, New York; LauriSTON S. 
Tay’lor, Ph.D., Chief of X-Ray .Section, Na- 
tional Bureau of Standards, Washington, D. C.; 
and J. L. Weatherwax, M..A., Philadelphia 
General Hospital and Graduate School of Medi- 
cine, University of Pennsylvania, Philadelphia. 
A volume of 42(5 pages with 95 illustrations and 
numerous depth-dose tables. Published bj’ Paul 
B. Hoeber, Inc., New York. Price -So. 00. 

The general quality of this book is such that one 
would hardlj' think it a wartime publication. The 
cloth binding is excellent, the paper good, and the 
printing remarkably clear and neat. The annoying 
typographical errors with which many present-day 
books are liberally sprinkled are entirely absent; 
the only minor slip of this sort which came to our 
attention is on page 211, where the symbols Dn and 
Do are interchanged with their definitions. 

In subject matter, the book combines an elemen- 
tary text with a collection of tables useful in radi- 
ology. These tables are collections of all of the 
commonly used constants of radiological calculations 
for voltages between 44 kv. and 180-200 kv., with 
some data for higher voltages. Absorption of the 
general radiation in appropriate filter material, 
back-scatter and depth dose derived from both 
skin dose and air dose, protection values of various 
materials, and the latest values of absorption co- 
efficients, are examples of the material presented in 
a useful form. 


The Radiology of Bones and Joints. By 
James F. Brailsford, M.D., Ph.D., F.R.C.P., 
F.I.C.S., Hunterian Professor, Royal College of 
Surgeons, England, 1934^35, 1943-44; First 
President of the British Association of Radiolo- 
gists; Radiological Demonstrator in Living 
Anatomy, The University of Birmingham; Hon- 
orary Radiologist to the Queen Elizabeth Hos- 
pital, Birmingham; Honorary Radiologist to the 
Royal Cripples’ Hospital and the Warwickshire 
Orthopaedic Hospital; Radiologist to St. Chad’s 
Hospital, the City of Birmingham Infant Wel- 


fare Centres and the Military' Hospital, Holly- 
moor, Birmingham; Consulting Radiologist to 
the City of Binningham Hospitals, the Robert 
Jones and Agnes Hunt Orthopaedic Hospital, the 
Birmingham Accident Hospital and Rehabilita- 
tion Centre, the Birmingham Mental Hospital; 
Late Radiologist, the Birmingham War Hospitals 
and Ministry of Pensions Hospitals. Awarded 
the Robert Jones Gold Medal and Prize of the 
British Orthopaedic Association, 1927, the Roent- 
gen Prize, 193(5. Third Edition. A volume of 
440 pages with 404 illustrations. Published by 
J. & A. Churchill, Ltd., London, 1944. Price 45s. 
(.S9.00). 

Since 1934, when the first edition was published, 
this book has taken its place among the standard 
works of reference on the roentgenologist’s shelf. 
No other single volume packs between its covers so 
much reliable information concerning the roent- 
genologj' of the skeleton. 

In this, the third edition, much new material has 
been added and much of the old has been brought up 
to date. The general plan of the book has not been 
changed. It is divided into two sections, the first of 
•which deals in detail with each anatomic division 
of the skeleton and the second with c^ain abnor- 
malities and diseases from the standpoint of the 
skeleton as a whole. Some idea of the amount of 
new material may be gained from consideration of 
the fact that more than 300 references have been 
added to the bibliography. The excellent index con- 
tinues to be one of the features of the book. 

Because of wartime restrictions, th~'''”hHsher has 
been forced to use a poor grade of r 'nt for 

those pages on which roentgenogrf .'.pro- 

duced. This not only detracts frorn / Luce 
of the book but also causes a certair / i con- 
fusion in the order of the illustrati/ . : ■...>w- 

ings, of which there are many, conf/ . . ;ii ion to 
the text, but reproductions of rot .-nograins are 
grouped together on pages of glossj 'er.and are of 
necessity out of their regular seq^ Hiis con- 

fusion, however, amounts only tc5-,a minor incon- 
venience; the quality of the illusirations con- 
tinues to be excellent. 

Except for the unavoidable lowering of physical 
quality, the book maintains the high standard of 
excellence set by previous editions. It is recom- 
mended highly for students and roentgenologists 
alike. 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s JVofe.— Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Micb. 


UNITED STATES 

Radiological Society of North America. — Secretary, D, S. 
Childs, M.D., 607 Medical Arts Building, Syracuse. 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa, 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N. Michigan Ave„ Chicago, 111. 

Section on Radiology, American Medical Association . — 
.'Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 

ARKANSAS 

Arka-n-sas Rad.iolojvc.al Society. — SecTelary, 3 • S. Witewn, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association', Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association, 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.U , Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 p.m., 
in Poland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section.— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St. 
Meetings are held the third Tuesday of each month. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit, 

Michigan Association of Roentgenologists. Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Bldg., Detroit. Meetings quarterly by announcement. 


COLORADO 

Denver Radiological Club.— Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg, Meetings third 
Friday of each month at the Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford. Meetings bimonthly, on second Thursday, 

FLORIDA 

Florida Radiological Society.—Acting Secretary. 
Walter A. Weed, M.D., 204 Exchange Building, Orlando. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E.. 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furey, M.D., 6844 S. Oglesby Ave. Meets at the 
Palmer House, second Thursday of October, No- 
vember, January. February. March, and April. 


MINNESOTA 

Minnesota Radiological Society. — Secretary, John P- 
Medelman, M.D., 572 Lowry Medical Arts Bldg., at. 
Paul. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. Secre^ry, 
Arthur B. Smith, M.D., 306 E. 12th St.. Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists. — Secretary, E. • 

Spinzig, M.D., 2646 Potomac St. Meete or tounn 
Wednesday of each month except June, July, 
and September, at a place designated by the presm 


NEBRASKA 

Nebraska Radiological Society. — Secretary, F. D. 
ends, M.D., 1216 Medical Arts Bldg., Omaha. Meet- 
ings third Wednesday of each month at 6 P.M- W ^ 
Omaha or Lincoln. 


NEW ENGLAND 

Vew England Roentgen Ray Society (Maine, Nevv Ham^ 
hire, Vermont, Massachusetts, and 
Secretary, Hugh F. Hare, M.D.. Lahey Clinic Boston 
klass. Meets monthly on third Friday at Bo 
dedical Library. 
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KEW JEHSEY 

Radiological Society of New Jersey. — Secretary, H. J. 
Perlbcrg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Avc., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gianfranccschi, M.D., GIO Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society. — Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 

NORTH CAROLINA 

Radiological Society of North . Carolina: — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Samuel 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phila- 
delphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
Hall, College of Pliysicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society.— Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 

South Carolina X-ray Society'. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Fr^e, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan4 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Societe Canadienne-Frangaise d’Electrologie et de 
Radiologic Medicales. — General Secretary, OrigSne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — OfiSces 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Tuberculosis of the Flat Bones of the Vault of the 
Skull. A Study of 40 Cases. C. M. Meng and Y. K. 
Wu. ChineseM. J. 61; 155-171, April-June 1943. 

Tuberculosis of the skull is not an unusual disease in 
those areas where the incidence of tuberculosis is high. 
From 1926 to 1940 inclusive, more than 70 cases of 
cranial bone tuberculosis were diagnosed clinically at 
the Peiping Union Medical College Hospital. Diagno- 
sis was established in 20 cases histologically, in 5 cases 
by animal inoculation or culture, and in 15 cases by 
clinical, roentgen, and other laboratory findings. These 
40 proved cases were used for statistical study. 
Twenty-three of the patients were males. Eighty per 
cent were less than twenty years of age. Local trauma 
was not found to be an important factor. 

The authors believe that primary tuberculosis of the 
skull is rare. In 85 per cent of their series of 40 cases, 
active foci were present elsewhere; pulmonary lesions 
were demonstrable in 18 cases. Coexistent lesions were 
found in the mandible and other facial bones in 9 cases, 
in the sternum in 5 cases, the scapula in 4 cases, and 
the pelvis in 3 cases 

The tubercle bacilli are believed to be blood-borne, 
lodging in the diploe and then involving both tables of 
the skuU. Occasionally they may invade the bone via 
the periosteum or the dura. Two clinical types of le- 
sion are described. The circumscribed, perforating, 
solitary type was most common in this series, occurring 
in 38 cases. The defects varied from a few millimeters 
to 2 cm. in diameter, were round, oval, or irregular in 
form, and contained sequestra or bone sand. The dif- 
fuse or infiltrating type of lesion occurred in only 2 
cases. This is believed to spread through the diploe, 
producing multiple perforations. In either type, with 
perforation of the outer table, a subperiosteal cold ab- 
scess forms. This may remain as a small, palpable, 
firm, non-tender mass for some time, but eventually it 
may rupture into the subcutaneous tissue and subse- 
quently form a discharging sinus. The dura usually 
affords e.xcellent protection when the inner table is per- 
forated. No instance of tuberculous meningitis or 
cerebral tuberculosis was present in this series. The 
frontal and parietal bones were affected most com- 
monly. In seven cases, a single lesion involved two 
adjacent bones, indicating that suture lines form no 
barrier to the disease process. 

The onset is invariably insidious, many patients seek- 
ing treatment for complaints in areas other than the 
skull. The swelling is painless unless secondarily in- 
fected and is often mistaken for a sebaceous cyst or 
lipoma. Perforation of the skull may be detected by 
palpation of its bony edge. If the perforation is com- 
plete, through both tables, arterial pulsations trans- 
mitted from the dura are palpable or actually visible 
if the lesion is sufficiently large. 

SjT>hilis offers the most difficult problem in differ- 
ential diagnosis since neither a positive serological or 
tuberculin test necessarily rules out the other condition. 
Negative tests are of definite value. 

Roentgenography is a distinct aid in demonstrating 
bony defects but does not afford a definite diagnosis. 
The usual picture is that of one or more round or oval, 
punched-out defects in which a sequestrum or bone sand 


may be seen. There may be no peripheral bone re- 
action or there may be a zone of increased density as 
much as 2 cm. in width. Although the lesions are 
usually osteolytic, osteoplastic changes may occur 
discharging sinuses or secondary infection. 

When possible, aspiration, for culture and animal 
inoculation purposes, and biopsy should be performed 
to establish a positive diagnosis. 

Prognosis depends on the degree of tuberculous in- 
volveirient and general condition of the patient. In 
early cases the prognosis may be fair even in the pres- 
ence of multiple associated lesions. 

Local treatment consists of complete excision of the 
diseased tissues and closure without drainage except 
when there has been a discharging sinus or ulcer. The 
dura should not be disturbed. Radiation therapy was 
used in 3 cases (in 2 postoperatively) with good results 
and is recommended especially in the larger lesions not 
suitable for excision. 

Photographs and roentgenograms are reproduced. 

Lester M, J. Freedman, M.D. 


Fractures of the Zygoma: Report of 72 Consecutive 
Cases. Walter A. Coakley and Malvin F. White. 
Surg., Gynec. & Obst. 77: 360-366, October 1943. 

Fractures of the zygoma havej^been neglected in medi- 
cal literature in recent years, probably because they 
are not treated by any one group of specialists, but by 
various groups in different clinics. This report deals 
with 72 consecutive cases seen in Kings County Hos- 
pital (Brooklyn, N. Y.) from July 1939 to June 1942. 
In that hospital all such cases are treated by the Plastic 
and Oral Surgical Service, but only 29 per cent of the 
series under consideration were originally admitted to 
that service. Two-thirds of the patients were seen ini- 
tially in the Neurosurgical Service because of head in- 
juries or for neurological observation. For this reason 
it is especially important that neurosurgeons be ac- 
quainted with this lesion. 

Fractures of the zygoma are ahvays due to trauma. 
In the authors’ series 31 cases were due to automobile 
and trolley accidents, 16 cases to fist blows, 8 cases to 
falls, 5 cases to a blow from a foreign object; m 
cases the type of injury could not be determined. 

The average age of the group was 32.4 years, t e 
youngest patient being 14 years of age, and the o es 
65. Fifty-seven of the series were males. There wer 
5 cases of bilateral fracture; but in the remain er 
ratio of left to right was almost 3.5:1. These frac ur 
are usually multiple, and in only 4 cases did a sing 
fracture exist. The average was 3 , 

total number of fractures being 207 in the /2 pa j® ' 
The arch rvas the most frequent site, with t e in 
orbital region coming ne.xt. 

The most frequent signs and symptoms ° ' 

periorbital swelling and ecchymosis, local en e > 
palpable depression or irregularity, pain (ei ^ . 

stant or on chewing), asymmetry of the face, epi < 
and sensory changes over the distribution o 
orbital nerve. Almost all of the patients . . 

tions and contusions of the face, and many o 

fractures of other facial bones. 

All of the patients in this series requiring . 

were operated on within two weeks of the injury. 
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most of them witliiii the first week. 'J'wo methods of 
approach arc used. The first of these is tlie temporal 
approach which was used where the arch was depre.sscd. 
This metliod is unsatisfactory in those cases in which 
the force of the blow causes the body of the zygoma to 
be driven downward and into the antnim with lowering 
of the infraorbital ridge and multiple dcprc.ssed frag- 
ments of the wall of the maxillary sinus. In these an 
antral approach was employed, through the vestibule 
of the mouth, as for a Caldwell-Luc operation. A blunt 
instrument such as a curved urethral sound of medium 
■size was passed in and the fragments were elevated. 

Forty-two patients were operated upon, and hciiior- 
rhage, in 2 cases, was the sole complication ; in both it 
■was controlled by packing. In 24 cases a temporal 
approach was used, and in 14 an antral approach; 2 
patients required a combination of the two methods. 
In 8 of the 14 cases in which an antral approach was 
used, packing was required to maintain the reduction. 
The patients with no other injuries were discharged one 
to fourteen days postopcrativcly. 

John O. Lafferty, M.D. 

Adamantinoma: Report of 8 Cases. L. K. Chont 
Am. J. Roentgenol. SO: 480-490, October 1943. 

Eight cases of adamantinoma are here reported, 7 in 
the jaw and 1 in the pituitary body. In one of the jaw 
tumors pulmonary metastasis occurred. A review of the 
literature revealed only 14 other examples of distant 
or regional metastasis. 

Adamantinomas occur most frequently in the jaws. 
Several cases of pituitary adamantinoma have been 
recorded and approximately 16 of the tibia. Whatever 
the origin of the tumor, it can always be traced back to 
the parent cell, the oral epithelium. Histologically it is 
composed of groups of epithelial cells in a stroma of 
normal connective tissue. 

Clinically, adamantinoma of the jaw is characterized 
by its long duration. It is a painless, slowly growing, 
centrally located tumor which may reach large size. 
The roentgen examination is very important in estab- 
lishing the diagnosis. The solid adamantinoma pro- 
duces a monocystic appearance on the roentgenogram. 
It usually can be differentiated from other cysts by the 
more lobulated borders of the bone defect and the pres- 
ence of a few fine bone trabeculae at the edges of the 
lesion. The polycystic type has a honeycomb appear- 
ance in the early stage, and later is characterized by 
huge distention of the bone by a cystic defect showing 
several rounded compartments. An adamantinoma 
may form a large single cavity resembling a dentigerous 
cyst but can be differentiated by the appearance of the 
margin, as noted above. 

Roentgenograms of the reported cases are reproduced 
and a bibliography is appended. L. W. Paul, M.D. 

Osteoma of the Frontal Sinus. Report of a Case. 
W. H. Johnston. Arch. Otolaryng. 38: 318-323, 
October 1943. 

A white woman, 50 years of age, was admitted to the 
hospital in 1936, complaining of severe headaches. It 
was thought that pituitary disease might be a factor, 
and roentgen examination of the sella turcica was made. 
No consideration was apparently given to the possi- 
bility of a sinus condition, and an osteoma, although 
visible in the roentgenogram then made, was not re- 
ported. In August 1942, the patient was again ad- 
mitted to the hospital, complaining of dizziness and 


headaches, wliich had been increasing in severity over 
the past three months. On roentgen examination a 
bony structure was seen almost filling the left frontal 
sinus, apparently arising from its roof. A diagnosis 
of osteoma of the left frontal sinus was made and later 
confirmed at operation. The point of attachment of 
the tumor was at the extreme upper and anterior wall 
of the sinus, suggesting activation of a periosteal em- 
bryonal rest as the ctiologic factor. Comparison of the 
roentgenograms taken in 1936 and 1942 shows a very 
slight but perceptible increase in the size of the tumor 
in six years. 

THE CHEST 

Acute Pneumonitis. Wendell G. Scott and Horace 
L. Jones, Jr. Am. J. Roentgenol. SO: 444—452, 
October 1943. 

The diagnosis of acute pneumonitis has become more 
common in the past two years, largely because of more 
intensive use of chest roentgenography. Chest roent- 
genograms were made for 145 of 534 patients admitted 
to the medical wards at the U. S. Naval Air Station in 
San Diego with a tentative diagnosis of acute catarrhal 
fever, which the authors explain is an all-inclusive term 
covering many types of benign acute upper respiratory 
infection. Seventy-four of these patients showed areas 
of pulmonary consolidation of the type referred to as 
acute pneumonitis. 

There is nothing characteristic about the roentgen 
appearance of the area of pneumonitis that can be con- 
sidered as pathognomonic of the disease. It is easily 
identified, however, when occurring in epidemic form 
among young, robust military personnel. Usually 
there is an area of hazy density extending out from the 
hilar region into the lower lung field and occasionally 
into the mid lung field. Margins are poorly defined in 
the beginning. As the disease progresses, the area of 
pneumonitis becomes more dense and larger, with more 
sharply defined margins. The shape is usually that of 
a fan or of a rounded area, and the distribution is lobu- 
lar rather than lobar. With resolution, the density 
gradually diminishes, and the infiltration becomes mot- 
tled, patchy, and more linear in type. 

In the authors’ series of 74 cases, 52 occurred in the 
lower and middle lobes, 9 immediately about the hilum, 
and 5 in the upper lobes; there were 8 cases of bilateral 
involvement. 

The laboratory findings, differential diagnosis, path- 
ological findings, treatment, and clinical aspects of the 
disease are reviewed and short histories and roentgeno- 
grams of 7 cases are furnished. These illustrate the 
similarity of the cases seen by the authors to those re- 
ported by others. The prevalent opinion is that such 
infections are probably of virus origin and are, therefore, 
not responsive to chemotherapy. It is probable that 
many cases are erroneously diagnosed as "grippe,” 
“upper respiratory infection,” or "acute catarrhal fe- 
ver,” and that the more frequent use of chest roentgeno- 
grams will disclose an even higher incidence of this 
disease. L. W. Paul, M.D. 

Massive Conglomerate Lesions of Silicosis Differ- 
entiated from Pulmonary Neoplasm. Richard A. 
Rendich and Mortimer R. Camiel. J. Thoracic Surg. 
12: 686-696, October 1943. ■ 

In a review of the literature 5 cases were found in 
which the diagnosis of carcinoma of the lung was made 
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and the condition proved to be silicosis. In one of 
these cases a pneumonectomy was done. This patient 
is described as having a unilateral hilar mass demon- 
strable roentgenographically, with no nodular lesions 
elsewhere. On the other hand, Pendergrass has stated 
that infiltrating or permeating malignant metastases 
may be of such appearance as to resemble pneumoconio- 
sis of a conglomerate type. 

The authors report 2 cases diagnosed clinically and 
roentgenologically as carcinoma of the lung which 
proved postmortem to be silicosis, one being compli- 
cated by tuberculosis. In both instances the lesions 
were bilateral and somewhat symmetrical, with one 
mass larger than the other. In addition to the large 
conglomerate masses, other nodular lesions were also 
present. The authors point out in retrospect that the 
diagnosis of pulmonary neoplasm should not have been 
made in either case and that the roentgen appearance 
was much more consistent with silicosis. 

A table is presented giving twenty-nine points by 
which conglomerate silicotic lesions can be differenti- 
ated from pulmonary neoplasms both clinically and 
roentgenologically. Harold O. Peterson, M.D. 

Diverticulum of the Right Primary Bronchus. 
Jose Arce. J. Thoracic Surg. 12: 638-641, October 
1943. 

A case report is presented with reproductions of sev- 
eral roentgenograms illustrating a diverticulum of the 
right main bronchus arising on a level with the upper 
lobe bronchus. This was observed by bronchoscopy 
and also demonstrated by bronchograms. The diver- 
ticulum was rather small and connected to the main 
bronchus by a large opening. The patient had also a 
hydatid cyst of the right lung, which was removed 
surgically. The diverticulum was an incidental finding. 
No review of the literature or bibliography is given. 

Harold O. Peterson, M.D. 

Chronic Cor Pulmonale. Leo G. Rigler and Phillip 
Hallock. Am. J. Roentgenol. SO: 453-460, October 
1943. 

Cor pulmonale is defined as enlargement of the right 
side of the heart, with or without failure, initiated by 
increased resistance to blood flow within the lesser 
(pulmonary) circulation as a result of pulmonary dis- 
ease. Such increased resistance to blood flow may be 
brought about by obliteration of the capillary bed, such 
as occurs in emphysema or pneumoconiosis, or narrow- 
ing of the pulmonary vessels, as in pulmonary arterio- 
sclerosis. Recent studies have indicated that chronic 
pulmonary heart disease is more common than formerly 
supposed. 

The recognition of chronic cor pulmonale presents 
many difficulties. The clinician often can only specu- 
late as to the possibility of right ventricular strain unless 
signs of right heart failure are present. With careful 
roentgen examination, cardiac involvement in cases of 
chronic pulmonary disease can be recognized in a large 
percentage of cases by evidence of enlargement of the 
right side of the heart. Roentgen studies must be made 
in all four standard positions. The characteristic 
findings are due to enlargement of the right ventricle 
and of the pulmonary trunk. In addition, the major 
branches of the pulmonary artery may be dilated 
beyond the normal. Evidences of chronic pulmonary 
disease may be apparent, such as chronic tuberculosis. 


silicosis, bronchiectasis, or emphysema.' In the case of 
primary pulmonary arteriosclerosis, these findings in 
the parenchyma of the lungs will be absent. In their 
place will be found a much more striking increase in the 
size of the pulmonary trunk and its major branches, 
together with a marked increase in size of the pulmo- 
nary vessels extending out to the periphery. These ac- 
centuated vessels differ from those seen in pulmonary 
congestion such as attends left heart failure, by the 
sharpness of their outlines and the lack of cloudy den- 
sity in the lung parenchyma. 

Differential diagnosis of cor pulmonale is not always 
simple. Acquired mitral valvular disease produces 
right heart enlargement, but the pulmonary trunk is 
usually enlarged to a lesser degree; enlargement of the 
left atrium is usually obvious, and displacement of the 
barium-filled esophagus may be noted. In this condi- 
tion, also, pulmonary congestion rather than real dila- 
tation of the pulmonary arteries is likely to be present, 
producing a more hazy, ill-defined mottling throughout 
both lungs as compared with the sharply defined 
shadows of the pulmonary arteries seen in cor pul- 
monale. In most congenital defects the differentiation 
is not difficult, especially if the physical findings are 
borne in mind. Thus, in the majority of instances of 
patent ductus arteriosus characteristic murmurs are 
present, of such a nature as to make the diagnosis ap- 
parent when the roentgen findings are taken into con- 
sideration. The roentgen examination alone, however, 
may simulate the picture of right heart failure from pul- 
monary arteriosclerosis. The heart in hyperthyroidism 
may tend to simulate right heart enlargement. 

L. W. Paul, M.D 

Technique for Locating and Identifying Pericardial 
and Intracardiac Calcifications. Merrill C. Sosman. 
Am. J. Roentgenol. 50: 461—468, October 1943. 

In searching for intracardiac and pericardial calci- 
fication, proper technic of examination is essential. 
Roentgenoscopy is required, and the observer’s eyes 
should be thoroughly accommodated. The observer 
must look through the heart shadow, searching for dark, 
dancing shadows which move to and fro with systole 
and diastole. 

Pericardial calcifications are visible as flat segments 
or irregular placques just inside the heart shadow. 
By rotating the patient through 180° some point wi 
be found where the calcified areas will be close to t e 
periphery of the heart shadow, indicating their super- 
ficial location. A very common location is on the la- 
phragmatic surface of the pericardium. These sha ows 
move with the heart shadow on respiration and 
tion, but may show only slight or no excursion wi 
systole and diastole. This finding always indicates an 
adhesive pericarditis but not necessarily a constric ive 
pericarditis. . • i, „ 

It is estimated that 10 per cent of patients with r e 
matic mitral stenosis will show calcification in t ^ ' 

tral valve roentgenoscopically, while 90 per cen 
those with aortic stenosis will show calcified aor 
valves on roentgenoscopy. These calcified 
best demonstrated with the patient in a slight rig 
anterior oblique position and holding a 
After the auriculo-ventricolar junction on c 
border of the heart has been located, a search s ou 
made through the heart on a line 45° from the honzo 
from this point downward and medially ton ar 
right cardiophrenic angle. Both valves will be foun 
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or near this line. As a rule tlie calcified mitral valve 
will be found near the ape.\ of the heart and the aortic 
ralve near. the base. In the left anterior oblique posi- 
tion, which is especially valuable in dilTtrentiating be- 
tween the two valves, the aortic valve will be found 
in the middle third of the cardiac shadow and the mitral 
valve in the posterior third. 

The annulus fibrosus of the mitral valve may calcify, 
appearing as a large J- or U-shaped shadow, as com- 
oared to tlie more irregular nodular shadows of the 
calcified valve itself. This occurs frequently in elderly 
persons and is not thought to be of clinical importance. 

Calcification in the coronary arteries can be recog- 
nized by the tcclmic already described. The most com- 
mon location is in the circumfle.v branch of the left 
coronary, just beneath the pericardium and just below 
the auriculo-ventricular notch on the left cardiac border. 
The calcified areas are seen as a faint linear shadow, 
segmented, witli a smooth curve convex upward. 

Myocardial calcifications arc less common, but mas- 
sive areas of calcification may occur in old infarcts or 
old thrombi. These arc most frequently found at or 
near the ape.x of the heart in the wall of the left ventricle. 
Endocardial calcification is also rare and its significance 
is frequently uncertain. Calcification in tumors of the 
heart has not as yet been recognized by the author dur- 
ing life. 

The author adds a brief statement of his own 
experience covering 294 cases. L. W. Paul, M.D. 

Atrial Septal Defect: Report of Two Cases in Which 
There Was Recurrent Laryngeal Nerve Paralysis. 
Herman Erlanger and Samuel A. Levine. Am. Heart 
J. 26: 520-527, October 1943. 

Two interesting cases of atrial septal defect compli- 
cated by recurrent laryngeal nerve paralysis are re- 
corded. In one a diagnosis of patent ductus arteriosus 
had been made; in the second a substernal thyroid was 
suspected. 

In Case 1, the electrocardiographic examination 
showed moderate right axis deviation and inverted T 
waves in Lead IV. The roentgen examination revealed 
enlargement of the heart, predominantly downward and 
to the left, marked prominence of the pulmonary conus, 
dilatation of the intrapulmonary arteries, and slight 
enlargement of the left auricle posteriorly. Laryngo- 
scopic examination revealed an immobile left vocal 
cord. The right cord was mobile, crossed the raid-line 
on phonation, but did not approximate the paralyzed 
left cord. The left arytenoid cartilage showed no move- 
ment on phonation. 

In the second case, the electrocardiographic tracing 
was similar to that in the first. Roentgen examination 
showed cardiac enlargement, predominantly of the left 
ventricle, expansile pulsation in a prominent pulmo- 
nary artery which projected well beyond the left border 
of the cardiac silhouette just below the aortic arch, en- 
larged intrapulmonary branches on the right side, and 
no demonstrable enlargement of the left auricle. Laryn- 
goscopic examination revealed a paralyzed left cord, 
but the right cord approximated the left on phonation. 

In each case the evidence points to a compression of 
the recurrent laryngeal nerve between the aorta and the 
dilated pulmonary artery. 

The necessity for accurate diagnosis in congenital 
heart disease is stressed, especially since a patent duc- 
tus arteriosus may call for surgical intervention. 

Henry K. Taylor, M.D. 


Anomalous Origins of the Posterior Intercostal 
Arteries from 91S Thoracic Aortas: Their Role in Frac- 
tures of the Ribs. Myrtcllc M. Canavan. Am. Heart 
J.26: 511-510, October 1943. 

The study here recorded of 015 thoracic aortas col- 
lected from various institutions was made in an attempt 
to determine the role of that vessel in fractures of the 
ribs discovered postmortem in a considerable group of 
patients in hospitals for mental diseases. These frac- 
tures were usually bilateral, involving the fourth to the 
eighth ribs. 

Of the 915 specunens, 473 were from males and 371 
from females; for the remaining 71 the sex was not re- 
corded. The majority were from patients in the fourth 
to the ninth decades, but the lower age groups were also 
represented. The nine paired intercostal arteries (from 
the level of the subclavian down to the level of the dia- 
phragm) were found in the normal posterior mid-loca- 
tion in only 231 instances, or 25 per cent of the series 
(Group I). The remaining aortas (75 per cent) were 
divided into six groups (II-VII) depending on the 
prevalent anomaly, as follows: II, Most of the upper 
vessels arising to the left of the mid-line and the lower 
ones to the right, 41 or 4.5 per cent. III. Most of the 
upper vessels arising to the right and the lower ones to 
the left of the mid-line, 71 or 7.8 per cent. IV. All to 
the right of the mid-line, 314 or 34.3 per cent. V. All 
to the left of the mid-line, 168 or 18.4 per cent. VI. 
All situated anteriorly, 75 or 8.2 per cent. VII. Scat- 
tered origins not included in the other groups, 16 or 
1.7 per cent. 

In 673, or 73.6 per cent of the series, there was an 
atherosclerosis or arteriosclerosis which narrowed or 
covered the mouths of the intercostal arteries. In some 
cases there was a history of alcoholism and in some of 
syphilis. The pathological changes in the aorta taken 
in conjunction with the anomalies of origin of the inter- 
costal vessels are believed to have resulted in interfer- 
ence with the nutritional function of the vessels. "If," 
says the author, “the ribs . . . may be considered to re- 
ceive their blood supply from the anterior and posterior 
intercostal arteries, although no text book which I 
consulted states this as a fact, the majority of them in 
this group of 915 cases had handicaps.” This is re- 
garded as a possible explanation of the perplexing inci- 
dence of fractured ribs postmortem which prompted 
this study. Henry K. Taylor, M.D. 

THE DIGESTIVE SYSTEM 

Problems in Gastric Diagnosis. The Gastroscope 
as a Supplementary Aid to X-Ray Examination. Allan 
L. Cohn and Joseph Levitin. Gastroenterology 1: 
841-854, September 1943. 

There are definite limitations to the x-ray diagnosis 
of gastric lesions. Five per cent of early carcinomas are 
not demonstrable roentgenologically. Only if an ulcer 
penetrates the mucosa can it be demonstrated; con- 
sequently many acute ulcers are missed. There are no 
sure x-ray criteria for differentiating malignant from 
benign ulcers, malignant from benign growths, and in- 
trinsic from extrinsic lesions. 

Gastroscopy also has its limitations. There are three 
blind areas: the lesser curvature of the antrum, the 
posterior w'all near the cardia, and a small area of the 
mid-portipn of the greater curvature. The gastroscope 
cannot be safely used in the presence of esophageal ob- 
struction, varices, or diverticula, mediastinal tumors or 
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aneurysm. Its use may be valueless in the presence of 
lesions of the deeper tissues without mucosal involve- 
ment. Gastroscopy, however, often gives information 
obtainable in no other way. It is especially valuable in 
the diagnosis of lesions of the mucosa difficult or impos- 
sible to detect by roentgenography, as gastritis, granu- 
lomata, superficial erosions, and polyps. 

In many instances differentiation of the malignant 
from the benign gastric ulcer is possible roentgenologi- 
cally. The roentgen appearance of a typical benign ul- 
cer differs from that of the typical malignant ulcer. 
The essential differential points indicating malignant 
ulcer are invasion of adjacent tissues, an irregular niche, 
changes in the surrounding mucosa, and encroachment 
upon the gastric lumen. Variations in these criteria 
occur, however, and even a therapeutic test is not in- 
fallible. 

The gastroscopic appearances, also, differ in benign 
and malignant ulcers. A benign ulcer appears as a 
white or yellow smooth depression, round or oval, in 
an orange red mucosal field. Its edge is quite distin- 
guishable from the surrounding mucosa. A malignant 
ulcer appears as an irregular depression in the center of 
an elevation. The floor is irregular, of a dead white, 
dirty gray, black brown, or purple color. The margin 
is not sharply defined and may merge into the adjacent 
mucosa. 

Gastroscopy is also useful in distinguishing malignant 
from benign tumors. It is especially valuable in indi- 
cating the extent of a malignant lesion, which cannot be 
judged from the .x-ray appearance. Polyps which are 
rarely diagnosed by roentgenography can be visualized 
by gastroscopy and their size and number established. 

Gastroscopy is also of great value in determining the 
origin of gastric bleeding, whether it is due to a surgical 
condition, requiring immediate attention, or to a non- 
surgical cause. It renders assistance in differentiating 
antral spasm from intra- and extra-gastric lesions. 
Ga.stritis of both the hypertrophic and atrophic type 
can be diagnosed only by gastroscopic examination. 
The status of the stomach postoperatively can be de- 
termined more readily by gastroscopy than by .x-ray 
examination. 

Volvulus of the Cecum and Ascending Colon, with 
a Review of the Literature and Presentation of a Case. 
Milton Rothman, John P. Bruckner, and Dominick F. 
Zetena. Am. J. Surg. 60: 292-297, May 1943. 

\^olvulus of the cecum and ascending colon occurs in- 
frequently. Six cases of volvulus were encountered in 
the last 150 cases of acute intestinal obstruction at 
Harlem Hospital (Xeu' York). The case reported here 
is the only one in which the cecum and ascending colon 
were involved. 

Failure of fixation of the colon in the course of em- 
brymlogical development is the underlying cause of 
volvulus. The predisposing factors are ( 1 ) unusual 
length of the mesentery; ( 2 ) narrow base to the loop 
of the intestine; (3) a point of adhesion, inflammatory 
or congenital, at the convexity of the loop wffiich can 
act as an axis of rotation. The following have been 
suggested as possible precipitating causes: tumors, 
direct violence, overe.vertion, habitual constipation, 
fecaliths, foreign bodies, and violent peristalsis. Vol- 
\mlus occurs three times more frequently in the male 
than in the female. It is generally seen between the 
third and fourth decades of life. 

The symptomatology is essentially that of acute in- 


testinal obstruction. The progression of symptoms, 
however, is much more rapid in a closed loop obstruc- 
tion involving the cecum and ascending colon than in a 
simple obstruction. Chemical studies reveal an eleva- 
tion of urea nitrogen and low chlorides. The hemato- 
crit show's hemoconcentration. The diagnosis of a 
strangulated loop is made on the finding of an intesti- 
nal obstruction in association with signs of peritonitis. 

Roentgenograms are of assistance in the diagnosis of 
volvulus of the cecum. This is indicated when, in the 
course of a barium enema study, the column of barium 
is unable to pass beyond a certain point distal to the 
cecum so that the cecum itself cannot be properly de- 
lineated in its haustral markings by the barium; at 
the same time a large collection of gas appears at the 
site of the cecum, either in the mid-line or slightly to the 
right. The barium serves to show an obstruction of the 
large colon, above which distended gut, with or without 
fluid levels, will be seen. 

The authors describe a procedure which they have 
found of value in the diagnosis of closed loop obstruc- 
tion, both in the large and small gut. It consists es- 
sentially in a comparison of roentgen films made before 
and after attempts at decompression. These will show 
the gas bubble in essentially the same position and of 
the same configuration. If the films are super- 
imposed, no decrease in its size will be found following 
the attempts at decompression. This points to axlosed 
loop obstruction. 

As soon as the diagnosis is made, immediate surgery 
is indicated, the type of operation depending upon the 
findings. If the intestines are viable, untwisting, ce- 
costomy and cecopexy are the procedure of choice. If 
the intestines are gangrenous, a one- or two-stage pro- 
cedure with resection is indicated. 

Supralevator Abscess. Eugene A. Gaston and Ly- 
man O. Warren. New England J. Med. 229: 613-619, 
Oct. 14, 1943. 

The authors’ experience with a case of supralevator 
abscess has led them to describe the condition in an 
effort to make it better known and understood. 

The supralevator space is that space in the pelvic 
cavity just above the levator ani muscles, anterior to 
the sacrum and posterior to the prostate in the male an 
to the vagina in the female. The route of infection o 
the supralevator space is not definitely established, u 
the most likely origin is from the crypts of Mo^agni. 
Direct trauma has been known to cause this abscess. 
It may be due to e.xtension upward from the ischiorec a 
space. , . 

The clinical picture is often confusing. The onse 
usually characterized by general malaise, with fever an 
leukocytosis. After a period of a few days or mon 
pelvic discomfort and a sense of rectal swellmg occ • 
This discomfort may be relieved temporarily 07 ' 

tion. Symptoms of low-intestinal obstruction . ' 
In men, urinary symptoms may occur. Finally local 

ing signs of abscess formation appear. , 

The diagnosis is usually established by digi , 
instrumental investigation. There are high o'" . ^ 

tenderness and swelling in one quadrant or t ^ . 

circumference of the rectum. ProctoscopiMHy tn" 
definite narrowing of the rectum, with bulging o p 
it. Extreme pain may be elicited by firm press 
the skin between the tip of the COCC 30 : and 
The abscess may rupture and spread in a vane y 
ways and directions. 
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A barium enema study may show the rectal narrow- 
ing and displacement. The condition is to he dillcren- 
tiated from cancer by the intact mucosa. Treatment is 
by incision and drainage. John B. McAnkny, M.D. 

THE SKELETAL SYSTEM 

Ice Skater’s Fracture: A Form of Fatigue Fracture. 
C. F. Ingcrsoll. Am. J. Roentgenol. SO: 409-^179, Octo- 
ber 1943. 

Fatigue fractures were first recognized in the meta- 
tarsal bones and were thought to be confined to these 
bones because of their peculiar anatomical arrangement. 
Recently, however, the same type of lesion has been 
found in other bones such as the femur, tibia, and fibula, 
where anatomical variations cannot be held responsible. 
The author reports 3 cases which he describes as "ice 
skater’s fracture” occurring in the lower fibula. They 
were identical in the following respects: (1) All were 
in the same location in the lower fibula. (2) Each pa- 
tient was nine years old. (3) All were boys. (4) The 
skates were tubular skates in which the attached shoe 
is elevated by metal tubes above the runner. (5) In 
each instance the skates were recently acquired. 

The term "fatigue fracture” is suggested to denote 
all of those fractures occurring in apparently normal 
bone w'hich seem to be due to the summation of micro- 
traumata from repeated subfractural mechanical in- 
jury. Pseudofractures are not included in this category, 
as they are associated with a generalized metabolic 
disease. The roentgen findings in the author’s cases 
were similar to those that have been described as oc- 
curring in march foot or march fracture of the meta- 
tarsal, e.\'cept that the lesion was noted in the lower end 
of the fibular shaft. In one patient, examination of 
the other leg for comparison showed a similar lesion, 
which was without symptoms. 

In attempting to explain the cause of these fractures, 
the author states that there is ample evidence that re- 
peated minor traumata are responsible. The more in- 
experienced or tired the skater, the greater the eversion 
of the foot with which he skates. With the foot in 
eversion the weight-bearing line shifts laterally and 
runs approximately along the course of the interosseous 
membrane. This increases the pressure against the 
lateral malleolus. 

Recognition of the nature of these fractures is ex- 
tremely important, since they may be confused with 
primary malignant bone neoplasm, as has been done in 
the past in the case of fractures occurring in the tibia, 
fibula, and metatarsals. L. W. Paul, M.D. 

Double March Fracture. A Case Report. Samuel 
R. Terhune and Thomas S. Eddleman. Mil. Surgeon 
93: 310-311, September 1943. 

A case of spontaneous fracture of the second and 
third metatarsals, occurring in a soldier wdth three 
months’ army service, is reported. The fractures re- 
sponded well to treatment and recent roentgenograms 
(after 6 months) sho\v less excessive callus than at the 
first examination and slightly more thickening of the 
cortex at both of the fracture sites. 

Treatment and Results in Localized Osteitis Fihrosa 
Cystica (Solitary Bone Cyst). A. D. McLachlin. 
J. Bone & Joint Surg. 2S: 777-790, October 1943. 

According to the present concept of osteitis fibrosa 
cystica, there are three different forms. The general- 


ized form affects the entire skeleton and is due to an 
adenoma of the parathyroid gland. The regional form 
shows involvement of one side of the body, one extrem- 
ity, or a single bone in its entirety. The localized form 
is the solitary bone cyst. 

A bone cyst begins on the metaphyseal side of the 
epiphyseal line, usually before the age of fifteen, and is 
most frequently found in the upper femur, humerus, or 
tibia. Pathological fracture is common and may be the 
sole factor in the discovery of the lesion. Roentgeno- 
graphically the cyst is seen to be expansile and limited 
by the cortex. It may be crossed by trabeculae. It is 
usually filled with a greenish fluid and has a fibrous 
wall, in which many giant cells may be found. 

This paper is based upon 27 cases of bone cyst. 
Fracture was the presenting symptom in 17 cases. 
Five were treated by open operation and 12 by immobil- 
ization. Four patients had repeated fractures and re- 
quired operative interference and in 2 other cases the 
joint was opened to prevent fracture. Thus immobiliza- 
tion gave satisfactory results in only 6 of the 12 cases. 
Curettage was done in 11 cases and led to good final re- 
sults in 10 patients. In one case a second curettage was 
done and bone slivers were placed in the cavity. In- 
cluding this case, curettage and packingwith bone slivers 
were done in 11 cases, all with favorable results. Ir- 
radiation was used in 2 cases, without noticeable im- 
provement. 

The conclusion reached is that in the presence of 
fracture, the treatment of choice is open operation, 
which may be done within a few days. Curettage, 
with packing of the cavity with bone slivers, is the most 
satisfactory procedure. John B. McAneny, M.D. 

Recent Advances in the Treatment of Ruptured 
(Lumbar) Intervertebral Disks. Walter E. Dandy. 
Ann. Surg. 118: 639-645, October 1943. 

The author states that in 95 out of 100 cases with a 
history of low back pain with sciatica down the back of 
the leg, occurring in attacks and intensified by cough- 
ing and sneezing during the acute stage of pain, a diag- 
nosis of ruptured intervertebral disk can be made on 
the symptoms alone. Spondylolisthesis may cause 2 
per cent of the remaining cases, a congenitally defective 
fifth lumbar vertebra 2 per cent, and tumors of the 
cauda equina 1 per cent. 

Only two examinations are important: (1) roentgen- 
ography, which will exclude other lesions and frequently 
in the lateral view will indicate a ruptured disk by the 
narrowing of an intervertebral space; (2) determination 
of the Achilles reflex, which is normal in over half the 
cases but may be absent or reduced, indicating involve- 
ment of the fifth lumbar. 

One- third of all intervertebral disks protrude; the 
remaining two-thirds are concealed. According to the 
author, spinal Injections of lipiodol, air, etc., are 
strongly contraindicated, as they fail to disclose the 
concealed disk and are not necessary for diagnosis. 
Spinal punctures should also be avoided. In the last 
400 operations a disk has been missed only once; in 
this case a tumor was present. In none of these were 
contrast media used. 

In 98 per cent of all ruptured lumbar disks the site is 
at the fourth or fifth vertebra, which the author be- 
lieves is due to a shift in the plane of the articular proc- 
ess from the horizontal to a transverse direction . About 
20 per cent of all patients with ruptured disks have two 
— one at the fourth and the other at the fifth lumbar. 
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Fusion operations are contraindicated. Thorough re- 
moval of the entire necrotic content of the interior of 
the disk with curettes is the best insurance against re- 
currence. 


Reaction consisting of moderate pain and effusion oc- 
curred in 8 patients and lasted for a few days. 

Reproductions of roentgenograms accompany this 
brief report. Lester M. J. Freedman, M.D. 


Brucella Spondylitis. Case Report. Martin Do- 
belle. Am. J. Surg. 60: 130-133, April 1943. 

The author reports a case of undulant fever in which 
serial roentgenograms shotted a rapidly progressive de- 
struction of the fourth lumbar vertebra with suspicious 
involvement of the third. A successful fusion opera- 
tion was done and a course of brucellin therapy was 
given, with favorable results. 

Arthritis of the Acromioclavicular Joint. Albert 
Oppenheimer. J. Bone & Joint Surg. 25; 867-870, 
October 1943. 

Of the many painful conditions about the shoulder 
joint, arthritis of the acromioclavicular joint has re- 
ceived but little attention in the literature. There is no 
clinical or physical sign characteristic of this particular 
form of joint involvement but roentgenograms will 
show characteristic changes. 

Normally the joint is a clear space 1 to 3 mm. wide, 
with the articular surfaces clean-cut and straight, 
notched, convex, or concave. The articular capsule and 
ligaments cast a tubular or spindle-shaped shadow 
about the joint not rising more than 1 mm. above the 
joint edges. 

Tubercu’ous arthritis is of rare occurrence. Rheuma- 
toid arthritis is seen, but is also found in other joints. 
Osteoarthritis is much more common. The findings 
are enlargement of the capsule, narrowing of the joint 
space, and eburnation of the joint surfaces.' Or there 
may be marginal overgrowth and roughening of the 
joint surfaces with widenmg of the space. The sub- 
chonfiral hone shows an irregular honeycomb appear- 
anc( . 

The author has had great success with roentgen ther- 
apy in these cases. He gives SO r through a 5 X 5 cm. 
portal every five to seven days for two to eight treat- 
ments. The factors used are 140 kv., 20 ma., 0.5 mm. 
Cu and 1.0 mm. AI at 50 cm. distance. 

John B. McAneny, M.D. 

Air Arthrography in the Diagnosis of Internal De- 
rangement of the Knee-Joint. E. W. Somerville 
Proc. Roy. Soc. Med. 36; 663-664, October 1943. 

Thirty patients suspected of having some internal 
derangement of the knee joint were examined by air 
arthrography. In 9 the findings were negative. 
Roentgen evidence of meniscus injury was confirmed 
in 18 cases at operation. Air arthrography was unsuc- 
cessful in the remaining 3 cases because of effusion that 
obscured the cartilages. 

The technic includes a twenty-four hour skin prepara- 
tion. From 80 to 120 c.c. of air, filtered through cotton- 
wool, is injected into the joint space until a positive 
pressure is produced. A firm bandage is wrapped above 
the knee to empty the suprapatellar pouch. The knee 
is held in flexion over a curved cassette and the lateral 
or mesial joint space to be e.xamined is further widened 
by adduction or abduction of the tibia. Three tangen- 
tial views arc then made of each cartilage to demon- 
strate the anterior, middle, and posterior portions. A 
true poslcro-anterior projection of the knee joint is also 
made with the knee in flexion. 


Hemangioma of the Synovial Membrane of the Knee 
Joint Cured by Synovectomy. Paul H. Harmon. 
Arch. Surg. 47: 359-363, October 1943. 

All published cases of hemangioma of the knee joint 
include the same striking symptoms and signs. Inter- 
mittent swelling is usually of many years’ duration and 
is confined to the single joint. It is of insufficient mo- 
ment to detract from the patient’s general health. Ex- 
amination in the acute phase shows that elevation or 
compression of the joint leads to disappearance of the 
swelling. Motion is limited by the swelling. Roent- 
genograms may reveal no abnormality except enlarge- 
ment of the soft tissue shadow, or they may show sub- 
cortical absorption beneath the articular surfaces, a 
change simDar to that seen in the recurrent hemorrhages 
of hemophilia. The monarticular distribution and ab- 
sence of blood changes will rule out this latter condition. 
The final diagnosis is usually established by arthrotomy. 
The tendency to profuse hemorrhage can usually be 
controlled by packing or by constriction of the blood 
supply to the extremity. 

The pathological changes may consist of a diffuse in- 
volvement limited to the synovial membrane, or the 
lesion may be of a cavernous form involving the sur- 
rounding muscles and fasciae. The tendency to spread 
is limited. 

Treatment consists of synovectomy. Sclerosing 
agents are unsuccessful, but in 3 instances cure was ef- 
fected by roentgen rays and radium (reported by Ben- 
nett and Cobey: Arch. Surg. 38: 487, 1939). A case in 
a 9-year-old boy treated successfully by synovectomy 
is reported in this article. Lewis G. Jacobs, M.D. 


Synovioma Involving the Knee Joint: Case Report. 
Malcolm S. Eveleth and Philip S. Brezina. Yale J. 
Biol. & Med. 16: 27-30, October 1943. 

A “diffuse” synovial sarcoma is reported in a 61- 
year-old white female. The history was of four years 
duration and shows the difficulty in making an ear ) 
diagnosis. The symptoms were; steady boring pain, 
not relieved by heat or rest; progressive incr^se in t e 
size of the joint: fle.\ion deformity of the knee vy 
loss of ability to flex and extend the joint. Inguma 
metastases ivere present and a palliative amputa ion 
was done to relieve pain. The diagnosis was con rme 
by gross and microscopic examinations, which are re 
ported in detail. X-ray therapy to masses in the groin 
caused some decrease in size, although these tumors 
not respond well to irradiation. , 

X-ray examination of the right knee joint revea e 
poorly circumscribed, lobulated soft-tissue tume 
appearing to infiltrate the muscles. There was ex 
sive destruction of the cortex of the lower thir o 
shaft, metaphysis, and condyles, with penos ea 
bone formation of parallel and perpendicular 
the femoral condyles small areas of 
nated with zones of sclerosis. Narrowing o 
space vv'as demonstrable, with a break in the cor 
outline of both condyles. o.atp 

Lazarus and Marks (Surgery 13: jg T 

there are 76 recorded cases of synovioma, of " ic 
per cent occurred in the knee joint. Synovioma 
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classified as: (1) encapsulated or circmiiscribed; (2) 
diffuse. Treatment consists in wide c.xcision for easily 
accessible, small, encapsulated tumors and amputation 
for highly malignant growths, iimcce.ssiblc encapsu- 
lated tumors, and local recurrences. 

Sidney Larson, M.D. 

Osteochondritis Dissecans of the Astragalus. Milton 
C. Cobey. Mil. Surgeon 93: 1S4-180, August 10-43. 

Three cases of osteochondritis dissecans of the dorsal 
surface of the astragalus arc presented. Although osteo- 
chondritis dissecans of the ankle is rarely seen, the au- 
thor urges a careful x-ray e.xamination of every sprain of 
this joint, in order that appropriate treatment may be 
instituted promptly. In each of tlie cases reported 
here, a roentgenogram showed a defect in the dorsal 
articular surface of the astragalus. Surgical excision 
of the plaque was done in all three instances, with 
complete recovery; the period of disability was pro- 
longed, however, in two of the patients because in one 
the condition was not recognized for seven months and 
in the other early adequate treatment was not carried 
out. 

Congenital Talonavicular Synostosis. Case Report 
of a Rare Anomaly. D. H. O’Donoghue and L. 
Stanley Sell, J. Bone & Joint Surg. 25: 925-927, 
October 1943. 

Talonavicular synostosis is a rare congenital anomaly 
of the foot and may be accompanied by other ab- 
normalities of bone formation. The authors present 
the seventh recorded case. The unusual features in this 
instance are two rather large cuneiform bones in place 
of the usual three and the bilaterality of the anomalies. 

John B. McAneny, M.D. 

GYNECOLOGY AND OBSTETRICS 

Study of the Uterine Canal by Direct Observation 
and Uterogram. W. B, Norment. Am. J. Surg. 60: 
56-62, April 1943. 

Two methods are described for detecting submucosal 
myomas protruding into the uterine canal and uterine 
polyps producing bleeding. The first is by direct ob- 
servation through a foroblique telescope following in- 
sertion into the uterus of a rubber tissue bag which is 
inflated with air or water. By this means a greater part 
of the uterine canal may be visualized and the endome- 
trium observed in its natural color. 

The second method of study is by the uterogram. 
After dilatation of the cervix and curettement in the 
usual manner, a small rubber tissue bag (half the length 
of the depth of the uterine canal), attached to the end 
of a two-way mushroom catheter, is inserted into the 
uterus. If the bag is moist, this can be accomplished 
with ease by a uterine probe. To determine the position 
of the bag, a small amount of air, usually 6 to 10 c.c., 
is instilled into it before the patient leaves the operating 
room. If there is difficulty in instilling the air, the bag 
is withdrawn and re-inserted. The following day the 
patient is taken to the x-ray room, the bag is again in- 
stilled with air, and anteroposterior, postero-anterior, 
and lateral roentgenograms are made, covering the 
entire circumference of the bag. Defects in the contour 
of the bag thus observed suggest the possible presence 
of a submucosal myoma or polyp. The defect, if found, 
is usually fairly definite and with a wide base. Small 
defects on one contour of the balloon may be due to an 


CXCC.SS atnount or wrinkling of the bag in the uterine 
canal. In the event of their occurrence, the air in the 
bag should be released and further x-ray studies made 
to determine if the defect persists. If there is much gas 
in the intestinal tract, as .shown on a fiat plate made 
previous to the in.scrtion of air, it may be difficult to 
distingui.sh the outline of the air from the gas in the 
intestine. In this event an opaque medium may be 
substituted for the air, a 12.5 per cent sodium iodide or 
diodr.ast solution probably being the best. If a definite 
defect is found on one contour of the bag witli this solu- 
tion, a weaker solution, 3 to 4 per cent of sodium iodide, 
is injected. If there is a displacement of the weaker 
dye, it is believed that there is probably a growth pro- 
truding into the uterine canal. 

Originally a No. 18 catheter was used in place of the 
mushroom catheter but, in spite of the fact that the 
vagina was firmly packed witli gauze, tlie bag was fre- 
quently expelled into the vaginal vault in the reaction 
from the anesthetic. With the present technic the bag 
is attached to the mushroom catheter by a fine silk 
thread and is inserted with the aid of a uterine probe 
in the eyelet of the eatheter, similar to insertion in the 
bladder. As the mushroom tip is beyond the internal 
os, expulsion of the bag is prevented. The dye is in- 
stilled in one opening of the two-way catheter and 
allowed to return through the other until no air is 
expelled. Following this, one end is clamped and the 
dye is injected. 

This method of uterography has a number of ad- 
vantages over ordinary salpingography. The folds of 
the uterine canal are pressed out, the bag can be in- 
serted, the tube clamped, and different angle x-ray 
studies of the uterine canal can be made which would be 
impossible ivith the usual method. There is no leakage 
of the dye out of the cervical canal or the fallopian 
tubes. There is constant pressure in the uterine canal 
when the bag is used so that in x-ray studies from dif- 
ferent angles the contour is of the same size and com- 
parison is facilitated. There have been no ill effects 
following this procedure. 

The author believes that by the use of the two meth- 
ods described, the submucosal myoma or polyp may be 
detected more easily than by the curet. They will also 
aid in determining -whether a palpable fibroid on the 
serosal surface is the cause of uterine bleeding or is 
merely coincidental. 

Uterography. An Aid in the Diagnosis of Gyne- 
cological Pelvic Disorders. Ben H. Brunkow. Am. 
J. Surg. 61: 394—399, September 1943. 

The author describes his technic for uterography and 
discusses its advantages in the diagnosis of gynecological 
disorders, based on a review of 100 unselected cases. 

A careful history of the patient should be taken and 
a physical examination should be made before uterog- 
raphy is begun. With the patient in lithotomy posi- 
tion, the cervix is exposed and grasped with tenacula 
and the cervical canal is explored with a small sound. 
The tip of a uterine cannula is inserted into the cervix, 
pushed firmly up to the rubber stopper, and held in 
place with tenacula. About 2 c.c. of hea-vy brominal 
are injected at a time and a roentgenogram is taken 
immediately. The usual number of x-ray exposures is 
three or four, i.e., three anteroposterior and one 
lateral. Delayed emptying of the material from the 
uterus or the fallopian tubes may be checked at twelve 
to twenty-four hours after the injection. Normally 
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emptying occurs in twelve hours. The brominal used 
in the cases studied was well absorbed in twenty-four 
hours. 

Uterography is particularly useful in the diagnosis of 
endocervicitis, intra-uterine tumors, carcinoma, and 
the chronic forms of adne.xal disease in which the 
pathological process is not readily palpable. It is 
strongly contraindicated during pregnancy. 

Fallopian Tube Visualization. Jason H. Robberson. 
Texas State J. Med. 39: 340-346, October 1943. 

Uterosalpingography is a simple and safe procedure 
providing the following contraindications are observed: 
pelvic inflammatory disease; advanced cardiac lesions; 
recent uterine bleeding, which may be secondary to 
neoplasm ; the immediate premenstrual, menstrual and 
postmenstrual periods; pregnancy; any severe con- 
stitutional ailment. This method of examination is a 
distinct aid in the determination of abnormalities of the 
cervical canal, uterine cavity, and fallopian tubes. 
Particular emphasis is placed on its value in demon- 
strating tubal patency. The question of sterility is dis- 
cussed in some detail. 

Although the author admits that lipiodol produces a 
clearer and more detailed roentgen picture, he prefers 
the use of skiodan-acacia because of its rapid excretion. 
The usual amount of the solution required is 5 to 8 c.c. 
A second or third roentgenogram is made several min- 
utes following the initial exposure. Because of the 
rapid absorption of the skiodan mixture, a 24-hour 
roentgenogram is useless. The author describes his 
technic. 

Reproductions of roentgenograms, made with both 
lipiodol and the skiodan mixture, are furnished, 
showing a normal internal genital system, a bicomate 
uterus, a chronic hydrosalpinx, surgically sealed fallo- 
pian tubes, and a uterine fibroid. 

Lester M. J. Freedman, M.D. 

Parasitic Ovarian Cysts. Herman I. Kantor. Am. 
J. Obst. & Gynec. 46: 412-417, September 1943. 

The development of parasitic tumors may be divided 
arbitrarily into four stages, depending on the degree 
of diminution of the primary blood supply: (1) reduc- 
tion in the original vascular supply, due usually to a 
slow torsion of the mass on its pedicle; (2) formation 
of adhesions between the mass and adjacent tissues or 
the omentum; (3) additional torsion and a further de- 
crease in the primary blood supply followed by second- 
ary vascularization through the adhesions; (4) further 
torsion to the point of complete amputation of the 
pedicle. With the fourth stage the tumor takes on a 
completely parasitic existence and the pedicle tends to 
become atrophied and fibrotic. 

Among the ovarian parasitic tumors, the type most 
frequently seen is the dermoid. This is as would be 
expected, since the ovarian dermoid often is subject 
to torsion. Serous cysts, solid ovarian tumors, and 
relatively normal adnexa have been reported. 

These parasitic cysts are most often associated with 
the omentum, in which they tend to become embedded. 
They have been found, however, attached to the 
uterus, the broad ligament, the bowel, and the bladder. 
The parietal peritoneum is occasionally involved. 

An accurate preoperative diagnosis of parasitic cyst 
of the ovarj' has not been made. Pain has been the pre- 
dominant symptom in almost all of the recorded cases. 

In the case presented here the x-ray films revealed 


several clusters of calcification within the pelvis. One 
had the typical appearance of a calcified fibroid and an- 
other was thought possibly to be an additional fibroid. 
No abnormality in either the urinary tract or bladder was 
found by intravenous pyelography, but the calcified 
masses caused extrinsic pressure on the bladder. 

On exploratory laparotomy, the right ovary was 
found to be converted into a multilocular dermoid.cyst 
containing three separate portions. It was attached 
laterally by the right infundibulopelvic ligament, about 
which the amputated right tube was twisted. It was 
attached also to the peritoneum over the dome of the 
bladder by a pedicle. Both of these pedicles were 
twisted. A single smaller dermoid cyst, probably part 
of the right ovary, was found embedded extraperi- 
toneally in the right lateral pelvic wall. In addition, 
another cyst posterior to the uterus was found, which 
was attached completely to the omentum by a pedicle. 
This was twisted 2 1/2 times on itself, but a new band 
from the omentum to the lateral aspect of this cyst 
was not twisted. The patient made an uneventful 
recovery after removal of the cysts. 

The torsion of the omental cyst in this case repre- 
sented a beginning decrease of the secondary vascular 
supply. The new band of tissue suggested the beginning 
of the tertiary stage, while the calcified and necrotic 
dermoid found in the lateral pelvic wall probably indi- 
cated the end stage of development, a quiescent, com- 
pletely parasitic, degenerated tumor. The finding of 
ovarian tissue in the omental cyst may explain the 
etiology of some dermoid cysts thought to be primary 
in the omentum. Stephen N. Tager, M.D. 


THE GENITO-URINARY TRACT 

Estimation of Renal Function Based on Specific 
Gravity Changes Following Intravenous Urography. 
George O. Baumrucker. J. Urol, 50: 290-300, Septem- 
ber 1943. 

Baumrucker states that the excretion of diodrast and 
the related iodide preparations used in intravenous 
urography closely parallels phthalein excretion, an 
that these substances are of value for kidney funcUon 
tests. The advantage of these compounds is that they 
can be used on patients with bloody urine. It has also 
been found that there is a close correlation between the 
excellence of the pyelogram and the increase in the spe- 
cific gravity of the urine following diodrast injec ion. 
Good contrast urograms are secured in those patients 
in whom the specific gravity of the urine nses o a 
least 1.040 during the test. This rise in specific gravUy 
is due undoubtedly to a concentration of 
urine by the excreted diodrast. Taken toge er 
the volume of the urine excreted in any given time, w 
furnishes a basis for calculating the amount o con 
material excreted. The following formula is usee; 


olurae of dye = 

( vol. of mix.) X (increase m specific gra vKjV. 
(sp. gr. of dye) - (sp. gr. of urine) 

which the volume of dye is the amount 
/. of mix. is the amount of urine e-^creted with dy 
1 arbitrary time period (w’hich the au or . , 
lould be 15 minutes to fit with the 15-niinute pi 
n test), and increase in specific graviiy is the sp 
avity of the urine during the test minus the sp 
•avity of the urine immediately before the tes . 
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side a gross enlargement of the kidney in the region of 
the upper pole, with elongation and distortion of the 
superior calices. A communicating area was also filled 
with the dye, leading-to'a roentgen diagnosis of cyst 
of the upper pole of the right kidney. The preopera- 
tive clinical diagnosis was carcinoma of the kidney. 

A right nephrectomy was performed and a postopera- 
tive diagnosis of Wilms’ tumor was made. Photographs 
of the gross specimen and photomicrographs of the 
pathologic sections are included. 

A course of postoperative roentgen therapy was given 
and the patient was well twenty months later, 

Agrippa G. Robert, M.D. 

Primary Carcinoma of the Ureter. Samuel A. Jaffe 
and Anthony J. Mendillo. Am. J. Surg. <52: 126-133, 
October 1943. 

Primary carcinoma of the ureter is a comparatively 
rare disease, though, with improvements in urologic 
technic, it is now being recognized more frequently. 
Two-thirds of all the reported cases have been pub- 
lished in the past ten years. 

Ureteral neoplasms may be papillary or non-papillary. 
The tumor may involve one or several parts of the ure- 
ter, may be small or extensive, and may or may not 
encircle the lumen. Spread tends to occur to surround- 
ing tissues, to regional lymph nodes, and by the blood 
stream to other parts of the body, particularly the liver 
and lungs. In about 75 per cent of the reported cases, 
the primary growth occurred in the lower third of the 
ureter. In many cases it has been seen cystoscopically, 
protruding into the bladder through the ureteral orifice. 

Hematuria is the most frequent and earliest symp- 
tom, appearing in about 75 per cent of the reported 
cases. Pain is next in frequency. It may be one or any 
combination of the following types; (1) ureteral colicky 
pain, due to ureteral obstruction or the passing of blood 
clots down the ureter; (2) dull aching pain in the kid- 
ney region and in the flank, due to ureteral or pelvic 
distention; (3) referred pain, due to involvement of the 
neighboring tissues. The neoplasm itself is seldom 
palpable, but the enlarged hydronephrotic kidney 
secondary to the ureteral obstruction may be felt as a 
mass in the loin. 

Urinalysis, cystoscopy, and urography are of utmost 
importance in the diagnosis of ureteral cancer. Red 
blood cells are undoubtedly present in the urine at some 
time; pus is generally found; cancer cells or even 
fragments of the tumor may occasionally be seen. 
Cystoscopic examination may show blood spurting from 
the affected ureter; if obstruction from the growth is 
complete, no urine appears from the ureteral orifice. 

A film of the abdomen often shows an enlarged kid- 
ney shadow due to the associated hydronephrosis. 
Excretory urograms are of limited value in demon- 
strating either a filling defect or the stricture in the 
ureter. Retrograde pyelo-ureterography is the pro- 
cedure of choice to reveal the actual lesion and its 
position. A catheter must be passed, or at least its 
tip engaged in the ureteral orifice, so that the ureter 
may be filled sufficiently to show the defect. It is im- 
portant to note whether the filling defect is constant. 
For this purpose, serial pyelograms are advised.' The 
filling defect may take several forms: (1) a ring-like ob- 
struction; (2) an ovoid defect, large or small; (3) a 
moth-eaten appearance, due to extensive involvement 
by a papillary type of neoplasm; (4) multiple defects, 
due to many implantations. 


A bleeding ureteral neoplasm may be so small that it 
will not cause obstruction, will not show a filling defect, 
will not produce hydronephrosis, and will not appear 
as a palpable mass upon surgical exposure. If a neph- 
rectomy has been performed and the kidney does not 
explain the source of bleeding, or if there is persistent 
hematuria after the nephrectomy, prompt meterectomy 
should be carried out. It is also of utmost importance 
that in all cases of hydronephrosis, especially in patients 
over fifty years of age, the causative factor be definitely 
ascertained. 

In the treatment of tumors of the ureter, the best sur- 
gical procedure at present is a total nephro-ureterectomy 
with removal of a cuff of the bladder and of the perirenal 
and peri-ureteral fat. Preoperative and postoperative 
irradiation are worth while. Postoperative irradiation 
helps to prevent local and bladder recurrences and to 
relieve the pain of extension and metastases. In the 
past, the prognosis in ureteral cancer has been poor. 
It is now vastly improved because of earlier diagnosis, 
earlier and more adequate surgery, and proper irradia- 
tion. 

Two cases of primary carcinoma of the ureter are pre- 
sented, bringing the total number of reported cases to 
175. 


Solution of Vesical Phosphatic Calculi. Daniel J. 
Abramson. J. Urol, 50: 197-201, August 1943. 

- Urinary lithiasis long has been one of the major 
problems of urologists. Solution of calculi by medical 
means has been desired. Crowell and also Albright, 
Sulkowitch, and Chute demonstrated the solution of 
cystine stones by alkalinization of the urine. Higgins 
■had some success with large doses of vitamin A and an 
acid or alkaline ash diet. Suby and Albright have r^ 
ported six cases of phosphatic calculi dissolved with 
their solution “G” (citric acid, magnesium oxide, so- 


dium carbonate) . . 

The author reports a case in which a large phosphatic 
bladder calculus was dissolved by solution G when 
surgical intervention might have proved fatal. His pa 
tient was a 64-year-old rvhite male on whom cystot^y 
and two transurethral resections had been performe m 
1941. In April 1942, a large bladder calculus, 3 X ^ 
cm., was discovered. Since the patient was a poor sur 
gical risk, treatment consisted of attempts 
the urine. This was unsuccessful. By December 
the calculus had increased in size. Bladder irriga ion 
with citric acid solution (solution "G' ) were carrie o 
intermittently from Dec. 5, 1942, to Jan. 1, • 

January 6 the stone had disappeared and voiding o 
be performed satisfactorily. . , 

There was no chemical analysis of the calcu “ ’ . 

the author states that it was undoubtedly a p osp 
one. since it occurred in an alkaline urine ^aus 
B. colt, in which phosphatic crystals were (0“’} ' 
was due to stasis resulting from pros ® ' 
trophy and infection by B. coU, a urea-sp i 

^^The advantages of the irrigation method 

with solution "G" are as follows. It is 

very little discomfort; is suitable for t le ’ pjj. 

moves dangers of operative manipulations an 

cations; avoids irritation of the bladder mucosa, 

thought to be due to the action “f the ma^es 

T» tiiof it Tint onlv dissolves the calc 


oosens organic matrix. , . p 

Stuart P. Barden, M-i-*. 
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Adenoma of the Kidney with Associated Lesions; 
Report of Three Cases. Henry Bugbee. J. Urol. 
SO; 389-398, October 19*13. 

Renal adenomas arc nsnnlly small, single or multiple 
benign tumors of gray or yellow color. They are lo- 
cated in most instances beneath the renal capsule and 
are clinically silent, except in the rare event that one 
reaches such dimensions as to offer the serious problem 
of differentiation from malignant tumor. 

Three histological patterns are recognized. In one, 
the cells arc arranged in groups without distinct lumina. 
In another type the ducts may be dilated and .show hy- 
perplasia or actual papillary formations. The third 
variety resembles adrenal rest tissue and is made up of 
cuboidal or cylindrical cells which may or may not con- 
tain fat. There is no sharp dividing line between ade- 
noma and normal epithelium on the one hand and car- 
cinoma on tlie other. 

Three case histories arc reviewed. In the first case, 
that of a 43-year-old man, a hydroncplirotic, sclerotic 
kidney was removed. It contained a small subcapsular 
adenoma characterized by cuboidal cells forming acini. 
In the second patient, a woman aged 57 years, the ex- 
cised kidney was a pyoneplirotic sac containing two 
calculi. An adenoma measuring 3.5 X 2.5 cm. was 
present in the upper pole, showing histologically closely 
packed tubules lined by cuboidal fat-containing cells. 
The third patient, a 54-year-old man, was operated 
upon for renal tuberculosis. The kidney revealed, in 
addition to the tuberculous abscess in the lower pole, a 
large adenoma in the upper pole, measuring 5 cm. in 
diameter. This was well encapsulated and made up of 
cuboidal and columnar cells in papillary arrangement. 
The remaining parenchyma was markedly sclerotic. 

The author believes that these cases lend support to 
the theory that adenomas arise most frequently in kid- 
neys altered by vascular sclerosis and are the result of 
reactive proliferation of tubules. He emphasizes the 
fact that large adenomas can rarely, if ever, be differ- 
entiated from carcinoma prior to surgery. 

Joseph Selman, M.D. 

VENOGRAPHY 

Venography. I. Its Use in the Differential Diagnosis 
of the Peripheral Venous Circulation. II. A Simpli- 
fied Technic. Jerome Mark. Ann. Surg. 118: 469- 
477, September 1943. 

J. C. dos Santos’ method for the roentgenologic 
study of the veins of the lower leg is described. The heel 
is elevated on a 6-cm. block and rests on its mesial 
surface. Under local anesthesia a 2-cm. incision is 
made 1 cm. behind the external malleolus. The lesser 
saphenous is isolated, the distal portion tied, and a 
smalt cannula inserted into the proximal portion. 
Twenty cubic centimeters of a 35 per cent diodrast 
solution are injected at a uniform rate, taking about 60 
seconds. The roentgenogram is taken during the in- 
jection of the last few cubic centimeters. It is possible 
to picture the deep venous circulation of the calf and a 
good portion of the femoral vein on a 14 X 17 in. film. 

The author has found it possible, in most cases, to 
modify this technic by direct venopuncture. With a 
tourniquet around the ankle, a No. 21-22 gauge 
needle is inserted into the most prominent vein on the 
anterolateral surface of the ankle. The tourniquet 
is then released, and the remainder of the procedure 
is completed as described. Better visualization of the 


deep venous tree is secured by an exaggerated Trendel- 
enburg po.sition. The application of a tourniquet below 
the groin prevents loss of the dye before the picture is 
taken and causes more complete filling of the deep 
system. 

Venography has been employed in many obscure 
cases of chronic leg swelling and leg pain in which the 
st.atus of the venous and lymphatic circulation could 
not be readily determined by the usual chemical tests. 
A number of cases arc presented. Of .special interest 
is a case of Buerger’s disease in which marked changes 
in the deep venous tree were demonstrable. 


FOREIGN BODIES 

Foreign Body Localization and Extraction. Descrip- 
tion of a Method More Accurate Than That Used by 
the Army. Lewis Gregory Cole. Am. J. Surg. 60; 3- 
12, April 1943. 

A two-point method for the localization of foreign 
bodies is described. One mark is made on the upper 
surface and the other on the under surface of the part to 
be examined, each in line with the foreign body as ob- 
served lluoroscopically with the tube beneath the table. 
The mark on the upper surface is recorded in exactly 
the same manner as in the one-point method now in use 
in the U. S. Army. To determine the location of tlie 
second mark a ring pointer may be placed beneath the 
part and moved into such a position that the shadow 
cast by it on the fluoroscopic screen perfectly encircles 
the image of the foreign body. A line drawn through 
the tw'o points transects the foreign body. An .x-ray 
caliper has been designed and constructed to facilitate 
making both of these marks at one time. The accuracy 
with which the roentgenologist does this is recorded on a 
small roentgenogram made either on film or on paper 

A companion surgical caliper is so constructed that 
the part can be repositioned by the surgeon exactly as 
it was at the time the localization was done by the roent 
genologist. To do this the distal end of the lower arm 
of the surgical caliper is fixed on the under mark and 
the part so positioned that the distal end of the unner 
arm rests exactly on the upper mark. The foreign bodv 
must therefore lie in a direct line between the end of the 
upper arm and the end of the lower arm of the caliner 
In the upper arm of this caliper there is a knittine 
needle-hke pointer that acts as a guide to direct 7h.' 
surgeon toward the foreign body. There is also a stnn 
on the pointer which indicates the exact dentn r 
foreign body beneath the surface. ^he 

In the author s opinion the two-point method is m. i, 
more accurate than the one-point method adooLTn^ 
the Army, with the additional advantages nf ^ 
bility to any available apparatus, greater 
and low cost. Both fluoroscopic and roentgen 
examinations can be made. Furthermore 
unit and localizing equipment can be taken 

tient, which is impossible with the one-nninf ° , 

Fuint method. 

An Adaptor for Fluoroscopic Deoth r 
LeoMackta. Mil. Surgeon 93: 372-37<; 

A fluoroscopic depth localizer for f 1943. 

adaptable to most commercial fluoroscon'''^^'^'* bodies, 
alteration of the machine, -described 
depends upon the measured movement of l ^“‘^alizer 
cassette-like box of thin plywood, 12 y a 

The patient is placed against the box^ ^ 
scopic table, and the depth doio ’ ^be fluoro- 

®‘ernuned is meas- 
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ured from the part of the patient in contact with the 
box. The shadow of the foreign body is made to move 
from one end of the screen to the other by moving the 
tube screen set in its guides. The lead irire is shifted by 
a sliding arm projecting from the box. Along this arm 
is a second (dummy) slide which is used for the initial 
or zero setting. The method of operating the localizer 
and the details of construction are given. 

TECHNIC 

Optimum Kilovoltage Technique in Military Roent- 
genography. Arthur W. Fuchs. Am. J. Roentgenol. 
SO: 358-365, September 1943. 

For a given thickness of a particular body part, the 
wave length of the roentgen rays employed to pene- 
trate the tissues must be adequate or, in other words, 
optimum. The milliamperage and time control the 
number of roentgen rays or intensity of radiation, and 
proper adjustment of these factors will produce ade- 


quate exposure of the roentgen film. RTien the 
roentgen-ray wave length is optimum, a lesser amount 
of milliampere-seconds is usually needed for the ex- 
posure than that habitually employed for' the same 
purpose with lower kilovoltages. When optimum 
kilovoltages are used, the exposure latitude is suffi- 
ciently great to permit either halving or doubling the 
milliampere-second value to obtain the desired density 
for each thickness classification of patient. 

A consolidated technic chart, including standard 
roentgenographic projections, is furnished in the text. 
In using the chart any density differences should always 
be compensated for by milliampere-seconds and not 
by kilovoltages, because the latter have been proved 
qualitatively optimum for the projections listed. 

The author has found that this technic greatly facili- 
tates the training of Army roentgen-ray technicians, 
and it was for this purpose that the exposure system 
described was developed. 

Clarence E. Wea'vbr, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Pulmonary Metastasis and Pneumonitis Following Ra- 
diation Therapy for Cancer of the Breast. Eugene P. 
Pendergrass and George White. Am. J. Roentgenol. 
50: 491-498, October 1943. 

A study of 54 cases of cancer of the breast with pul- 
monary metastases is reported . The authors were inter- 
ested in determining -whether irradiation prior to the 
metastasis will influence the type of shadow that the 
subsequent metastatic lesions will produce and also to 
determine whether infiltrative metastases of the lung 
from cancer of the breast can be differentiated from ra- 
diation pneumonitis. 

The metastatic lesions were classified according to 
their essential types as nodular, infiltrative, and pleural 
(with or without effusion). The analysis of this series 
of cases seems to indicate that increasing amounts of 
premetastatic irradiation to the lung fields tend to be 
followed by the infiltrative type of metastases, when 
these do develop, ■\vhile the nodular type usually occurs 
where little or no radiation has been directed to the 
lung field. The pleural type of metastasis occurred 
equally after all degrees of irradiation. The diagnosis 
of nodular and pleural metastases is not difficult, but the 
infiltrative type may be confused -with pneumonitis 
following irradiation. 

In addition to the changes described by others as 
occurring in radiation pneumonitis, the authors ob- 
served bleb formation on the affected side in 3 cases. 
The blebs appeared to be secondary to the extensive 
lung changes in patients who had lived for years fol- 
lo-wing treatment. In one patient a pneumothorax de- 
veloped after a possible rupture of one of the blebs, and 
no unusual changes in either the parietal or visceral 
pleura could be seen. There were no pleural adhesions 
and the lung collapsed readily from the thoracic wall. 
The term “radiation pneumonitis” seems to be a more 
accurate description for the condition than pleuropneu- 
monitis, since involvement of the pleura may not be 
present. 

The authors were unable to find a group of diagnostic 
criteria which would enable one to differentiate between 
infiltrative metastases and pneumonitis. All the changes 


that occur following irradiation may also appear as a 
result of infiltrative metastasis, wdth the possible excep- 
tion of bleb formation. L. W. Paul, M.D. 


Frequency, Clinical Course and Treatment of Me- 
tastases from Cancer of the Breast. Jacob R. Freid 
and Henry Goldberg. Am. J. Roentgenol. SO: 499- 
511, October 1943. 

The data presented in this report are based on pa- 
tients with cancer of the breast who died while on the 
radiotherapeutic and surgical services of the Monte- 
fiore Hospital for Chronic Disease, New York City. 
The material is divided according to the anatomical 
sites of involvement as follows: skin; regional 
nodes; skeleton; lungs, pleura, and mediastinal ymp 
nodes; abdominal -viscera; central nervous system. 

The treatment of diffuse skin lesions is difficult and 
frequently fruitless. Isolated nodules or groups o 
nodules in small areas may be treated either by irra la 
tion or surgery, but radiotherapy is preferable ecau 
it is less likely to be followed by further recurrences. 

Metastatic involvement of the nodes in the 
difficult to control by irradiation, and pa la i 
about all that can be hoped for. Supraclavicular node 
metastases are usually a late manifestation, uo 
able to irradiation. YTien supracla-vicular no 
seen earlier in the disease, -with no evidence o - 
elsewhere, intensive radiation therapy is m . 

a field considerably larger than the area 

In a re-view of 81 cases with skeletal metas ' 

found that in most of them the Vlases in 

and in the majority there -n-ere associate 

other body systems. Pathological j j„ 26 

more of the long or flat ^ones were enco«ntemd^^^.^_ 

per cent. Such fractures may heal if cx- 

tion. The mode of treatment is detennincd T 

tent of the lesions and the stage of ^he 

the foci are numerous, treatment is hm g^enis im- 

causing symptoms or to areas -where rac 

minenl. MTien the foci are slowly f '"^Lcrapy '5 
involvements are few or absent, inten 
indicated in order to achieve a more lasting c 
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Concerning the involvement of the lungs, pleura, 
and mediastinal nodes, postmortem studies indicate 
that this is almost a constant feature. When the meta- 
static lesions are multiple, they arc likely to be resistant 
to roentgen therapy and little is accomidished by treat- 
ment. The single conglomerate infdtration may be kept 
under control by intensive treatment for periods of time. 
Pleural cfTiision may disappear or be greatly improved. 

Mctastascs in the viscera and in the central nervous 
system were found more frequently than i)rcvious re- 
ports would indicate. The response of intra-abdominal 
mctastascs to irradiation is poor. The same is true of 
central nervous lesions. 

To those interested in this subject, it is recommended 
that the article be read in the original, since it contains 
much statistical material which cannot be satisfactorily 
abstracted. L. W. Paul, M.D. 

Superficial Noninvasive Intraepithelial Tumors of 
the Cervix. Richard van Dyck Knight. Am. J. Obst. 
& Gynec. 46: 333-349, September 1943. 

From January 1927 through April 1943, 40G pri- 
mary squamous-cell epitheliomata were observed on 
the gynecologic service of the Sloane Hospital for 
Women (New York), of which 17 were early, super- 
ficial lesions. In 10 of these cases the diagnosis was 
made from the e.xaniination of curettings from grossly 
normal appearing cervices in women with fibromyomata 
or chronic inflammatory disease of the adnexa. In only 
2 cases were minute gross lesions of the cervix noted 
clinically and both w'erc interpreted as papillary ero- 
sions. In 2 instances the disease had its origin in cervi- 
cal polyps. The 17 case histories arc given briefly. 

The average age of the patients in this series was 

44.1 years. Symptoms covered a span of three months 
to two and one-half years, the average duration being 

14.2 months. Eleven patients had irregular inter- 
menstrual bleeding. In the remaining 6 the com- 
plaints included profuse menstrual bleeding, ab- 
dominal mass, and dysmenorrhea. The presence of a 
carcinoma was completely unsuspected in 11 cases. 
In addition to epithelioma; 2 patients had polyps and 9 
had fibroids, either of which is capable of producing 
abnormal vaginal bleeding. 

All patients received radium in doses varying from 
2,400 to 7,000 mg. hr., followed by deep x-ray therapy. 
One died in three years, of massive extension through- 
out the pelvis, and one after nine years, of intestinal 
obstruction. The other patients were alive at the time 
of the report. Although many of the cases are rather 
recent, it appears from the follow-up of the earlier 
cases that these superficial epitheliomas develop slowly 
and are relatively benign, as compared with the more 
obvious larger lesions involving the portio vaginalis. 
The site of all of these lesions was just at or within the 
internal os. The presence of squamous epithelium in 
cervical tissue is not uncommon in chronic cervicitis and 
polyps of long standing. 

Some of the theories which have been advanced to 
explain the presence of squamous epithelium in cervical 
glands are discussed. Many authors have considered 
squamous metaplasia as a stage in the process of healing 
of cervical erosions. Only a small percentage of 
cervical erosions, however, reveal metaplasia. Another 
possibility is the direct transformation of columnar 
epithelium to squamous epithelium. This process 
has been noted in advanced chronic inflammatory 
processes elsewhere in the body. 


Among 459 polyps from the Sloane gynecological 
.service, .53 showed evidence of metaplasia, but of these, 
only 2 were maligiiaut. Since ltf27, the diagnosis of 
squamous metaplasia of cervical tissue has been made 
232 times. In none of these lesions, except for the 
cases here reported, was there any evidence of carci- 
noma. Thirteen of these 17 tvere in areas of squamous 
metaplasia. 

In none of the cases reported in this paper was any 
deep invasion found. Only one of the patients, as 
mentioned above, died of extension of the disease. • 

As far as prevention and therapy are concerned, there 
is no doubt that when removal of a uterus is indicated, 
complete hysterectomy, either by the vaginal route or 
from above, is the operation of choice, especially in 
the presence of a diseased cervix. When the diagnosis 
is made from biopsies, polyps, curettings or trachelor- 
rhaphy tissue, the conventional use of radium and deep 
x-ray therapy would seem to be the method of choice. 

Superficial non-invasive epitheliomata of the type 
described show occasionally a superficial resemblance 
to Bowen’s disease. Both lesions present a disorderly 
cellular pattern, but this group of cases does not show 
the characteristic nuclear clumping and numerous 
corps rotides found in Bowen’s disease. These lesions, 
over a period of time, show invasiveness, as evidenced 
by violation of the basement membrane. In Bowen’s 
disease this has not been described. 

Stephen N. Tager, M.D. 

X-Ray Treatment of Bone Tumors. Charles L. 
Martin. Texas State J. Med. 39: 285-288, Septem- 
ber 1943. 

Prolonged palliation and a limited number of cures 
may be expected from roentgen therapy in carefully 
selected cases of bone tumor. 

Most of the benign iumors are radioresistant, but 
giant-cell tumors, xanthomas, hemangiomas, and eosin- 
ophilic granulomas often respond fairly well to irradia- 
tion. X-ray therapy is particularly useful where 
these lesions are deep-seated, as in the spine, pelvis 
and upper ends of the femur, where resection is often” 
difficult and may interfere with good function. 

In metastatic bone lesions relief of pain may fre- 
quently be obtained by roentgen therapy. Mctastascs 
from malignant melanoma and prostatic carcinoma are 
usually radioresistant. Those from cancer of the breast 
on the other hand, are particularly radiosensitive’ 
Direct irradiation of bone metastases from mammarv 
carcinoma combined with x-ray castration will produ« 
palliative results in a high percentage of cases. 

Although no cures of bone- or cartilage-formine 
sarcoma by use of irradiation are recorded, most autho ‘ 
ties believe this method useful to relieve pain and 
preoperative procedure. In a recent report concernht^ 
a study of 400 cases in the Bone Tumor Revkt,-.5 
Ferguson (J. Bone & Joint Surg. 22: 92. Tam.i^’ 
1940) observes that the number of five-year surv’ 
was greater in that group where amputation was"^'^'^ 
formed four to six months rather than one or 
months after the onset of the disease. It is of i t 
that many patients in the first group received pr^ 
tive irradiation. The primary bone tumors 
responsive lo roentgen therapy are myeloma 
endothelial sarcoma, and Ewing’s sarcoma. In ?’ 
tumor, the best results are obtained by pfpQ "'”8 ® 
therapy followed by amputation in several Week^"^^*^'^*^ 

Four case histories — one of solitary pHs*' 
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myeloma, two of Ewing’s sarcoma, and one of reticulo- 
endothelial sarcoma — ^are presented, with roentgeno- 
graphic reproductions. 

Lester M. J. Freedman, M.D. 

Osteogenic Sarcoma; I. A Modified Nomenclature 
and a . Review of US Five Year Cures. Ian Mac- 
donald and John W. Budd. Surg., Gynec. & Obst. 
77; 413-421, October 1943. 

This article is based on an analysis of the five-year 
cures of “osteogenic sarcoma" among the cases regis- 
tered by the Registry of Bone Sarcoma of the American 
College of Surgeons. In 1941 there were 1,022 regis- 
tered cases of osteogenic sarcoma, of which 654 had 
been treated five years or more prior to 1941. Of this 
group only 97 (14.8 per cent) were accepted as five- 
year cures. In the material were found, also, 115 cases 
of chondrosarcoma with 21 five-year cures. The his- 
tories, roentgenograms, and microscopic slides of the 
cured group were studied, and 47 fatal cases were 
similarly reviewed. 

Of the cured cases 31 per cent were characterized by 
a spindle-cell morphology with a fibroblastic type of 
stroma, 46 per cent belonged to the chondroma series, 
and only 12 per cent were true bone-producing sarco- 
mas. Four cases showed sufficient differentiation to 
justify a compound name, and 6 cases were regarded as 
not properly belonging in this series. 

For the bone-producing tumors the name "osteosar- 
coma,” a term formerly employed by Mallory, Ewing, 
and others, is recommended. It is further recommended 
that the classification of the Bone Sarcoma Registry be 
modified to include under the Osteogenic Series the 
following; (a) osteosarcoma, (6) chondrosarcoma, (c) 
fibrosarcoma, and that the term “osteogenic sarcoma” 
be used as a generic designation for the triad of connec- 
tive-tissue sarcomas primary in bone. 

The analysis of cured and uncured cases indicated 
that true osteosarcoma is almost uniformly fatal, while 
fibrosarcoma is distinctly less malignant. Chondrosar- 
coma seemed to occupy a median position. Encapsula- 
tion of osteogenic sarcoma is a favorable prognostic 
element, while the amount of matrix was not proved to 
be of significance in this respect. 

Natural selection determined curability to a greater 
degree than did early treatment, for the delay in radical 
treatment was greater in the cured than in the uncured 
neoplasms that were studied. Biopsies were performed 
with more frequency in the cured than in the fatal cases. 
The value of irradiation as a complementary curative 
agent in osteogenic sarcoma could not be demonstrated 
in the data that were studied, but the authors do not deny 
the importance of radiotherapy as a palliative measure 
in many cases. John O. Lafferty, M.D. 

Hemangioma of Vertebra with Compression of Cord; 
Report of a Case Cured with Radiation Fourteen Years 
Ago. L. Minor Blackford. J.A.M.A. 123; 144-146, 
Sept. 18, 1943. 

A review of the literature disclosed reports on 65 
cases of hemangioma of the vertebrae associated with 
compression of the spinal cord. In 13 of 14 cases ir- 
radiated, excellent results were obtained. The author 
reports an additional case in which irradiation caused 
regression of a vascular tumor presenting posteriorly 
over the right half of the eleventh thoracic vertebra, 
with complete disappearance of all signs of spinal cord 
compression. Fourteen years after treatment the 


patient was normal clinically. Roentgenograms of the 
spine made prior to irradiation failed to demonstrate 
the characteristic striated appearance of hemangioma in 
bone or any evidence of osseous destruction. 

Department of Roentgenology 
University of Michigan (I. L.) 


Consideration of the Response of Bladder Tumors to 
External Radiation. Charles C. Herger and Hans R. 
Sauer. J. Urol. SO; 310-321, September 1943. 

The response of bladder tumors to external radiation 
depends on a variety of factors, including the radio- 
sensitivity of the tumor, the technic of irradiation, 
histology, size and extension of the tumor, kind and 
degree of infection, kidney function, and the general 
condition of the patient. Papillary carcinomas of the 
bladder are an exception to the general rule that the 
response of highly differentiated tumors to irradiation 
is poor. 

Tumors are classified, according to Warren’s sugges- 
tion, as radiosensitive tumors, responding favorably to 
less than 2,500 r; radioresponsive tumors, requiring 
between 2,501 and 5,000 r; radioresistant tumors, re- 
quiring more than 5,000 r to obtain a favorable response. 

The authors treated 160 patients with bladder car- 
cinoma in a four-year period beginning Jan. 1, 1938, 
giving external irradiation before any other kind of 
therapy was employed. Of these, 15.6 per cent had 
papillary carcinoma, 56.9 per cent papillary infiltrat- 
ing carcinoma, and 27.5 per cent solid infiltrating car- 
cinoma. .More than half of the papillary growths were 
multiple, while this was true of only 10 per cent of the 
solid infiltrating tumors. Irradiation was given (1) 
in patients with multiple papillary growths of low-grade 
malignancy ; (2) in patients with very large single papil- 
lary tumors or large solid infiltrating carcinomas which 
were not considered suitable for surgical attack at the 
time of admission; (3) to control hematuria due to 
bleeding from tumors in which electrocoagulation 
failed. Small single papillary carcinomas were treated 
with electrocoagulation and radon. Small solid in- 
filtrating tumors received interstitial irradiation. Kilo- 
voltages of 200, 400, and l,0OO were employed. With 
200 kv. two to four portals were treated with a daily 


dose varying from 100 to 400 r. . . 

Satisfactory results from irradiation were obtained in 
more than 50 per cent of the patients with papillary and 
papillary infiltrating carcinoma. In 13 of these cases 
the tumor disappeared entirely after external ina la 
tion alone. In 44 patients, marked regression in siz 
and number of the tumors was obtained, thus ren en 
the tumor susceptible to subsequent electrocoagu a i . 
radon seed implantation, or both. In 24 patien 
gression was only temporary. No response was 
tained in 35 patients. 

Of the 44 solid infiltrating carcinomas, only on 
sponded favorably to roentgen therapy, n e 
radon or surgery is recommended for these case . 

^ •ri .trxrv TTrnSfr. 


Multiple Carcinoma. Clinical Picture, 

Prognosis. Hugo Hellendall. Am. J. Surg. 

^"ThfclinSl picture and diagnosis of 
mary carcinoma, based upon 30 “®™P. Hospital, 
among 685 cancer autopsies at .„rs were 

New York, are discussed. In 21 cases the car 
synchronous (occurring simultaneously;, m J 
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metachronous, tlic second origiimting after operation 
for the first. In 24 of the 30 cases the digestive tract 
was the site of one of the tumors aud iu 1 1 tlic multiple 
cancers arose c.\clusivcly in the digestive tract. 

.Two or more primary cancers originating iu dilTcreul 
parts of the same organic system or in different or- 
ganic systems will obviously produce very diflercnt ef- 
fects than cancers occurring in the same organ. The 
formation of melastascs, complications causctl by the 
cancer, and independent diseases may change and in- 
fluence the clinical picture. Analysis of the 30 cases ob- 
served brought out the fact that the period from the 
first appearance of symptoms until death was shorter in 
cases of multiple primary malignant growths than in 
single ones; the weight loss was also considerably 
greater. In 5 metachronous cases of imdtiple cancer, 
the duration of life was greater than in 5 corresponding 
synchronous cases. In 3 of the metachronous cases, the 
loss of weight was less than in corresponding synchro- 
nous cases. 

The correct diagnosis of multiple cancer was made 
during life in 4 of the synchronous and in 5 of the meta- 
chronous cases of multiple cancer. The importance of 
a complete x-ray examination of the entire gastro- 
intestinal tract is stressed. In several of the cases 
studied large gastric or duodenal tumors went unrecog- 
nized in the absence of x-ray studies. 

Thirteen clinically observed cases of multiple cancer 
w'ere also studied. Two patients with multiple syn- 
chronous cancers and three patients with cancers of the 
metachronous type were still living at the time of this 
report, but none was alive as long as five years after 
operation. 

NON-NEOPLASTIC DISEASE 

Minor Roentgen Therapy. Sydney J. Hawley. 
Pennsylvania M. J, 4d: 1278-1281, September 1943. 

There is a tendency on the part of the general practi- 
tioner, and to some extent the radiologist, to forget 
that many non-cancerous ailments may be effectively 
treated by irradiation. Some of the more common 
conditions and technics are enumerated. 

Lymphoid hyperplasia in the pharynx, usually seen 
in children, less commonly in adults, causes deafness 
because of occlusion of the eustachian tubes. Such 
cases may be treated by 600 to 800 tissue r given in 
four to six applications over each side of the pharynx 
(200 kv. with 0.5 mm. Cu filter). About 20 per cent 
of cases require a second series in six months. 

For tuberculous cervical adenitis, 100 to 200 tissue 
r are given once or twice a week for a total of 800 to 
1,000 r. The voltage may vary from 100 to 200 kv. 
with from 0.5 to 1.0 mm. Cu. Resolution of the tuber- 
culous lesions takes place in six to eight weeks. Non- 
specific cervical adenitis, which frequently is caused by 
tonsillar or dental infection, is treated with 100 tissue 
r on two successive days. Not more than four treat- 
ments should be given. 

Carbuncles and abscesses are given 100 tissue r a day 
for not more than four treatments. Furunculosis is 
usually relieved by 100 tissue r every other day for six 
to eight treatments. 

Patients suffering with pertussis are given 100 tissue r 
over the mediastinum through two portals, postero- 
auterior and anteroposterior, every other day for four 
treatments (200 kv., 0.5 mm. Cu). This treatment is 
lot a specific but does decrease the cough. 


llypcrhidrosis may be confrollod by 100 tissue r at 
low voltage applied to the front and back of the hands 
and feel twice a week for three weeks. 

Vcrrucae may be divided into four classe.s: (1) Warts 
of adolescence .shonld not be treated, as they disappear 
spoutancou.sly in a few months, (2) Warts at the 
edge of the nail should be well masked with lead and 
2,.500 r, measured in air, given at one sitting. The 
treatment is difficult by any method and in about half 
the cases recurrences are to be expected. (3) Plantar 
warts aud (4) common warts not included in the other 
classes arc treated liy 1,.500 r at otic sitting, with low 
voltage. 

Corns and calluses are treated by 1,000 to 2,000 r 
(low voltage) measured iu air at one sitting, the adjacent 
skin being protected. One treatment is sufficient, but 
there will be a recurrence if the cause of the lesion — 
namely, tight or ill-fitting .shoes — is not removed. 

Keloids and hypertrophic scars are given 800 to 1,200 
r in air (low voltage) at one sitting. This may be re- 
peated once if regression does not occur. 

Joseph T. Daxzer, M.D. 

Roentgen Therapy of Laryngeal Tuberculosis. 
Clarence W. Engler. Ann. Otol., Rhin. & Laryng. 
52: 655-665, September 1943. 

It is universally agreed that laryngeal tuberculosis 
is practically always secondary to pulmonary tuber- 
culosis. Important factors in the healing process are 
the nature and extent of the pulmonary disease, a good 
general resistance on the part of the patient, and main- 
tenance of body weight and appetite. 

For the sake of simplicity the author uses the classi- 
fication of Rickmann, who recognizes the following 
types; 

1. “The productive or proliferative type. In this 
the lesion is fairly well defined and localized. Usually 
some degree of organization with a tendency toward 
healing is present. 

2. “The exudative type. The lesions in this type 
are diffuse so that several structures, such as the vocal 
cords, the epiglottis, and the arytenoid areas, may be 
the seat of the disease at the same time. 

3. “The mixed type. In this type both produetive 
and exudative lesions exist in the same larynx. In all 
three types, infiltration and ulceration may be present.” 

There is no unanimity of opinion regarding the type 
of laryngeal lesion that will be improved by irradiation. 
It is the consensus that fractional doses give the best 
results and are safer than large doses, inasmuch as the 
dangers of cartilage necrosis and glottic edema are 
greatly lessened. After irradiation, sufficient regression 
may take place so that a previously hidden ulcer may 
come to view. 

For the present series the physical factors employed 
consisted of 200 kv. potential; 0.75 mm. Cu plus 2.0 
mm. A1 filtration (H.V.L. of 0.9 mm. Cu); ’50 cm. 
target-skin distance. Originally a dose of 100 r was 
administered to each side of the neck every ten' days 
for ten treatments. Later the procedure was changed 
and only one side of the neck was irradiated with 
150 r (measured in air) every ten days, the sides being 
alternated for a period of 200 days, or a total dosage of 
1,500 r (150 r X 10) to each side. With a 20-ma. 
current, the output delivered was 35 r per minute. 
There was no instance in this series of radiodermatitis, 
and no patient exhibited skin erythema. 

The cases receiving roentgen therapy were not.. 
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selected discriminately. In all, 38 patients were 
treated; some had the productive type, others the 
exudative,. and a few the mixed type of tuberculosis. 
Healing of the larynx was secured in 8 cases, or 21 per 
cent; 6 cases, or 16 per cent, showed improvement in 
the condition of the larynx; in 8 cases, or 21 per cent, 
the laryngeal picture remained unchanged; in 16 cases, 
or 42 per cent, the disease became definitely worse. ' 

Five of the 8 patients showing no change were treated 
with electrocautery either before or after the roentgen 
therapy was given. In none of them was any improve- 
ment obtained. All but one of these cases were of the 
exudative type. 

The largest group of patients was that in which the 
condition became worse. In most of these, the pul- 
monary disease was of the active, progressive type, as 
confirmed by the fact that 12 of these patients died. 

The laryngeal lesion may heal while the pulmonary 
disease progresses. In 3 of the 8 patients with healing 
of the larynx the lung condition became worse and of 
6 with improvement of the laryngeal lesion 4 showed 
progression of the pulmonary disease. In a few cases 
the lung condition improved while the laryngeal lesion 
remained unimproved or progressed unfavorably. 

From the material available one cannot determine 
the exact type of lesion that will be benefited by 
roentgen therapy nor can one say that it is superior to 
other local measures, such as electrocauterization. 

Stephe.v N. Tager, M.D. 


aid of a trocar and cannula, the cavity, when possible, 
is packed with iodoform gauze and pockets are de- 
stroyed. The following factors are advised for roent- 
gen therapy: 200 kv., 4 ma., 40 cm. distance, 1.5 mm. 
Cu plus 1.0 mm.Al filtration. For younger patients, 
those below thirteen years of age, the technic is modi- 
fied as follows; 160 kv., 3 ma., 25cm. distance, 0.2 mm. 
Cu plus 5.0 mm. A! filtration. The patient is given 
200 r every other day for three doses, the treatment to 
be repeated in one month and, if found necessary, after 
another month. 

Illustrative cases are presented. The author believes 
his results to be good, A. Mayoral, M.D. 

Roentgen Therapy in Ano-Vulvar Pruritus. Jose 
Luis Molinari and Anibal Lemos Ibanez. Radiologia 
6: 19-21, January-April, 1943. 

Although many gynecologists, internists, and sur- 
geons condemn the method, the authors believe roent- 
gen therapy to be of value in the treatment of ano- 
vulvar pruritus. They report e.xcellent results in a re- 
view of 205 cases. The factors used are as follows: 
100 kv., 4 ma., 25 to 50 cm. distance, 1.0 mm. A1 fil- 
tration. Weekly doses of 200 r are given for 5 weeks. 
Sometimes smaller doses — 400 to 600 r — have been suf- 
ficient to control the itching. In cases in which no re- 
lief is obtained, further treatment may be given after 
a three-month interval. A. Mayoral, M.D. 


Some Observations on the X-Ray Treatment of 
Ankylosing Spondylitis. Gwen Hilton. Proc. Roy. 
Soc. Med. 36: 608-610, September 1943. 

The author reports the use of x-ray therapy for 
ankylosing spondylitis in 62 patients during the past 
three years. Roentgen classification according to loca- 
tion and extent of changes was discarded, since there 
was little relationship between the roentgen findings 
and the severity of the disease. In addition, the bony 
changes appear irreversible, so that x-ray re-examina- 
tions give no criteria of results from therapy. The 
series was therefore classified as to duration of symp- 
toms. 

The course of therapy to the sacro-iliac joints and 
vertebral column consisted of 18 treatments, but no 
details as to factors or dosage are given except that 
small “local” applications were used rather than the 
wide field or “bath” technic. 

In the assessment of results only 47 patients treated 
more than six months before the time of the report are 
considered. Complete relief from pain was obtained in 
7 patients and partial relief in 38 patients. As pain 
diminished, usually two weeks following the last treat- 
ment, movements of the spine became more free. In 
several cases, the course was repeated in six to eight 
months. The sedimentation rate usually became in- 
creased for some months despite symptomatic improve- 
ment. Best results were obtained when physiotherapy 
was combined with x-ray therapy. 

Lester M. J. Freed.man, M.D. 


Treatment of Cold Abscesses by Combined Surgical 
Drainage and Roentgen Therapy. Alfredo Pavlovsky. 
Radiologia 6: 7-11, January-April 1943. 

The author advises combined surgical drainage and 
roentgen irradiation for the treatment of cold abscesses. 
After surgical incision or emptying the abscess with the 


Radio-Phosphorus. An Agent for the Satisfactory 
Treatment of Polycythemia and Its Associated Mani- 
festations; Report of a Case of Polycythemia Secondary 
Possibly to the Banti’s Syndrome. Lowell A. Erf 
and Harold W. Jones. Ann. Int. Med. 19: 587-601, 
October 1943. 

Polycythemia is a disease of unknown etiology char- 
acterized by a chronic course and a considerable increase 
in total blood volume over the normal, with an ab- 
solute increase in the total number of red blood cells and 

often of white blood cells and platelets. _ 

A previous paper (Ann. Int. Med. 15: 2/6, 

Abst. in Radiology 39: 645, 1942) reported marked clin- 
ical and hematological improvement in 6 cases ® P 
cythemia following administration of radiophosp ° ^ 
Those 6 patients have been maintained m essen i 
complete clinical and hematological 
nearly two years. Eleven additional cases are n 

™A11 of the radioactive phosphorus solutions wwe 

injected intravenously. In the majority o e 
total dosage was betrveen 7 and 11 mi 
first significant hematological responses oc 
60 to 100 days after the first injection. 

Of the 11 patients, 6 were white mal«(2^Russ,a^ 

Hebrews), 4 were white females, and 
female. Each patient had had jmlycy . ,vas 
to eight years before therapy with ''adiop P^ 
instituted, and all had received many JL jjaiion to 
such as roentgen '^radiation, ultravio solution, 

skin or to auto-transfused blood, 

phenylhydrazine, venesection, etc., .j Xonc 

satisfactory remissions follow such re roent- 

had been treated with lead compoun f p-erc 

gen therapy. The symptoms varied wi A dizzi- 
cerebral or spinal in character, sue ® , ■) pud in- 

ness, staggering (multiple gastro-intes- 

continence; some were referable o 
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tmal tract (syinptoius of cluoticiial and stomach ulcers, 
gastric bleeding) ; others to the vascular system (tender 
congested toes, thromboses, varicosities, prolonged 
bleeding tendencies), the cutaneous system (eczema, 
acne urticata, indolent leg ulcers), the osseous system 
(arthritis), the urinary system (bloody urine), and the 
reticulo-cndothelial system (splenic infarcts). 

The clinical and hematological findings in the 11 
cases before and after adtninistration of radiopho.s- 
phorus are presented in comprehensive tabular form. 
Sternal marrow studies were made in 8 patients before 
and in 8 after treatment, and these also are tabulated. 

After treatment with radiophosphorus, the patients 
usually showed a gain in weight, good appetite, and 
clinical and hematologic remission. The coagulation 
time of polycythemic blood is abnormally prolonged, 
and patients bleed readily following minor cuts. This 
symptom also disappeared. The authors suggest that 
the mechanism of the radiophosphorus effect may be 
similar to that of "spray" roentgen therapy, which is 
said to produce e.\cellent remissions. Radiophosphorus 
is concentrated in the bone marrow, continuously 
bombarding this for days. Both radiophosphorus and 
roentgen radiation probably decrease red cell pro- 
duction by retarding mitosis of normoblasts in early 
prophase. In both types of treatment the period of 
irradiation (by beta particles) is prolonged, which 
may be an effective factor. 

A full history of a case in which the microscopic 
findings were suggestive of Banti’s disease is appended. 

EFFECTS OF RADIATION 

Metabolic Changes Occurring as the Result of Deep 
Roentgen Therapy: I. Effect of 200 Kilovolt Roentgen 
Therapy, Douglas Goldman. Am. J. Roentgenol. SO: 
381-391, September 1943. 

The investigation described here rvas undertaken 
with the idea of determining what changes in the body 
economy result from deep roentgen therapy (200 kv.), 
especially in relation to the symptom complex known 
as "irradiation sickness” and in relation to the wave 
length of radiations. The patients observed were on 
constant, accurately weighed diets, potentially neutral, 
low in purines and calcium, and in most instances 
minimal in chloride. Analyses of urine, feces, and 
vomitus, if any, were made for inorganic constituents. 
Nitrogen, uric acid, and other components of the 
nitrogen partition were determined on the urine only. 

Changes in the excretion of total nitrogen and its 
components are the most definite deviations from the 
control values presented by the investigations. There 
was, in general, an increase in the urinary output of 
total nitrogen either during the periods when radiation 
was being given or immediately following cessation of 
the treatment. Nitrogen loss was greater in patients 
with radiosensitive tumors. Both uric acid and, to a 
lesser degree, ammonia were found to be involved in 
this nitrogen increase. The total acid of the urine 
was definitely higher in most cases during or after 
Toentgen therapy, probably the result of greater de- 
struction of body protein. A slight diminution in 
amino-acid nitrogen excretion took place two to six 
days after irradiation and continued to the end of the 
observations. This seems to indicate a storage of 
nitrogen after the primary destructive effect of irradia- 
tion had worn off. 

No significant deviation of the calcium balance from 


control values was observed. Increase in the urinary 
phosphorus oiitpul was found during or following 
roentgen therapy tvith deviation of the balance to the 
negative side. A small but definite increase in the 
urinary sulfur and sulfate occurred following irradiation. 
All of the patients who became severely ill showed a 
definite chloride loss during the irradiation period. 
The chloride balance became positive shortly before 
or simultaneously' with improvement in symptoms. 
Sodium chloride by mouth is very frequently an ef- 
fective therapeutic agent in irradiation sickness. In 
.some cases its action was dramatic. There is a definite 
susceptibility to roentgen sickness of patients with 
protracted sodium chloride starvation. 

Clarence E. Weaver, M.D. 

Metabolic Changes Occurring as the Result of Deep 
Roentgen Therapy: II. Effect of 1,000 Kilovolt Roent- 
gen Therapy. James E, Robertson. Am. J. Roent- 
genol. 50: 392-399, September 1943. 

Seven patients were subjected to a careful study of 
nitrogen and chloride metabolism before, during, and 
after 1,000-kv. roentgen therapy. The results proved 
to be similar to the results of the study conducted 
in the same laboratories on the effect-bf 200-kv. roent- 
gen therapy (see preceding abstract). Supervoltage 
roentgen radiation was shown to produce an in- 
creased excretion of nitrogen, uric acid, and chloride 
in some of the patients, just as does radiation of lower 
voltage. That the negative nitrogen balance results 
entirely from tissue destruction is strongly indicated 
by its restriction to cases in which large tumors disap- 
pear under the influence of roentgen radiation. In all 
cases in which study was sufficiently prolonged, a 
period of nitrogen storage followed that of nitrogen loss. 

Chloride metabolism changes in the nature of a nega- 
tive chloride balance were demonstrated, but less 
frequently in the patients receiving the 1,000- than the 
200-kv. therapy. Though the chloride change seems to 
be correlated with the degree of nausea and vomiting, 
this study suggests that it is a secondary result of a 
disturbance in water balance rather than the precipi- 
tating cause of the roentgen sickness. Roentgen sick- 
ness was observed much less frequently under million- 
volt roentgen therapy than under 200,000-volt roentgen 
therapy. No significant differences in changes in 
metabolism induced by irradiation with 200-kv. and 
1,000-kv. roentgen rays were demonstrated. 

Clarence E. Weaver, M.D. 

Radiodermatitis of the Head and Neck with a Dis- 
cussion of Its Surgical Treatment. F. A. Figi, G. B. 
New, and C. R. Dix. Surg., Gynec. & Obst. 77: 284- 
294, September 1943. 

Serious damage to the skin may follow the use of 
radium or roentgen rays even w'hen relatively small 
dosage is given, but the hazards of such treatment are 
well known, and prophylactic measures are reducing 
the incidence of such lesions. The total dosage and 
factors of application are chiefly responsible for the 
tissue reactions, but exposure to sunlight or other rays, 
and chronic irritation of various sorts, combined 
with the inherent sensitivity of the skin itself, play 
a part in the production of irradiation dermatitis. . 
Numerous extensive lesions have followed use of 
roentgen rays by beauty shop operators for depi : 
purposes. Other cases have followed repeated 
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cations of roentgen rays or radium to angiomas of the 
“port wine” type, %vhich are notoriously radioresistant. 
Among physicians, dentists, and technicians, who con- 
stantly use radiation, lack of proper appreciation of the 
dangers involved, and perhaps lack of proper protection, 
has led to serious skin injury. In spite of the danger to 
both patient and administrator, the results obtained 
well justify this form of treatment. 

Radiodermatitis may be acute or chronic, mild or 
severe. The acute form is comparable to the three 
stages of ordinary burns, except that healing progresses 
much more slowly. A dusky blue erythema is noted 
at the end of two weeks, and either dry. or exudative 
dermatitis at the end of three weeks, often followed by 
increased pigmentation and loss of hair, and rarely by 
final loss of all pigment. The destructive effect of 
irradiation is greatest in a central area, decreasing 
gradually toward the periphery of the exposed field, 
leaving at times no clear line of demarcation between 
devitalized and healthy tissues. Necrosis, sloughing, 
and secondary infection may occur, which require %veeks 
or months for healing, with the ever present danger of 
another breakdown of the central area months or 
even years later. Except in the mildest reactions, some 
secondary skin changes are certain to appear, occasion- 
ally after a lapse of years. 

The chronic form follows the acute reaction after a 
latent period of one to ten years, during which there 
may be no visible skin changes. Occasionally the 
chronic form may be produced by repeated small e.x- 
posures. In this stage marked skin changes take place, 
with dryness, fissuring, telangiectasia and atrophy of 
the surface, with loss of glands and hair follicles, so 
that the skin assumes a smooth, dry, glistening appear- 
ance. Keratoses, sclerosis, and induration develop 
later, and the skin becomes thick, leathery, and im- 
mobile. Skin atrophy and vascular obliteration lead to 
necrosis and sloughing, and deep ulcers may form, 
with thick, indurated edges and a necrotic base fixed 
to the underlying structures. In the region of the head 
and neck perforation into the mouth, nose, larynx, or 
trachea may occur. The ulcerations are extremely 
indolent and show little or no tendency to heal. Second- 
ary infection takes place, with pocketing of purulent 
material. Intense itching and intractable pain are 
additional unpleasant complications. 

Malignant changes, usually epitheliomas of the 
squamous-cell type, may develop in the keratoses and 
persistent ulcers after a latent period of months or years. 
The incidence of malignant changes in the groups 
mentioned by the authors varied from 10 to 19 per cent. 
The malignant activity of these lesions is usually mod- 
erate or of low grade, but fulminating types may ap- 
pear. The large amount of sclerosis present in these 
lesions retards the occurrence of metastases, and treat- 
ment carried out promptly after the appearance of the 
malignant process offers a satisfactory prognosis. 

Because of the sclerosis and ulceration, contractures 
may be present, but because keloids are absent, they 
occur less commonly than in burns from either heat or 
caustics. Located near the eyelids, lips or nostrils, 
contractures may constitute the most serious factor of 
the condition. 

The pathological tissue changes in radiodermatitis 
produced by either roentgen rays or radium are (1) 
destruction of hair follicles, sweat and sebaceous 
glands; (2) replacement of normal collagen by a dense 
hyaline collagen rich in elastic and cellular tissue; (3) 


obliteration of the smaller blood vessels in the corium 
and subcutaneous tissue, and thickening of the walls 
of the larger vessels; (4) necrosis and rarefaction of the 
corium with thrombosed areas of telangiectasia; (5) 
reparative proliferation and hypertrophy of the- epi- 
dermis. 

Unless damage to the tissues has been unusually 
severe, the acute reaction is self-limited and runs its 
course of weeks or months regardless of the treatment 
given. Soothing ointments, drying lotions, sulfathia- 
zole powder, solutions of acriflavine and gentian violet, 
or warm moist compresses may palliate the condition 
and combat the infection and acute inflammation. 
Radical measures are contraindicated at this time be- 
cause of the sloughing and infection; they tend to 
aggravate the condition and prolong healing. 

The treatment of chronic radiodermatitis depends on 
the extent and severity of the damage, the presence of 
malignant change, and the age and general condition of 
the patient. When sclerosis, atrophy, and hyperkera- 
toses are pronounced, with ulcerations, only surgical 
treatment is likely to afford relief. If the lesion has 
undergone malignant change, surgery is imperative. 
This consists of removal of the diseased tissues and 
repair of the resultant defect. In the presence of in- 
fection, necrosis, or extensive malignant changes, it is 
preferable to leave the wound open and defer repair 
until a later date. Examination of frozen sections may 
warrant immediate plastic repair in many suspected 
cases. Whether the wound is left open or not, excision 
of the process usually affords immediate relief of the 
distressing symptoms, relaxes contractures if present, 
offers immediate opportunity for histological study, 
and prepares a graft bed with a greatly improved blood 
supply. Excision must extend well beyond the region 
of marked tissue change, even at the expense of rela- 
tively important structures. . Because of the extremely 
slow rate of sequestrum formation in irradiation 
necrosis, affected bone should be removed well into 
freely bleeding territory. Soft-tissue excision need not 
extend beyond the region of sclerosis and telangiec- 
tasia. Use of the electrocoagulation scalpel is recom- 
mended because of the easier control of vascular oozing 
and because a graft will usually take readily on a surface 


;o prepared. . , 

The method of repair depends on the location and 
:xtent of the lesion.and the malignant changes presen . 
Removal rvith simple primary suturing of the undercu 
:dges may be possible. Multiple partial excisions, m 
ntervening periods for healing and relaxation o le 
Issues, if feasible, permit wide removal without distor- 
lon and only linear scarring. Wide invo 
ibout fixed points, such as the nose and ears, 
equires free skin grafts or pedicle flaps. 1 a.,„, 
lases, if superficial ulceration and considera c i ■ 
natory reaction are present, it may be a , 

ipply thin shaved grafts; after these have Jcd 
he inflammation has disappeared, full-thic 
p-afts or pedicle flaps may be used to 
ace. Full-thickness skin grafts contract ^ 

nore resistant to trauma, and present a be e 
ippearance than thin grafts. They shou c no 
n the presence of infection nor in areas u ' 

)e protected from contamination or whic i c 
mmobilized. With deep involvement some c>p 

ledicle flap is indicated, which is usually pr® . 

idvance of the e.xcision and transferre o ^ 

round only when ready for it. Tubed pe ic c 
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often desirable in cases of extensive radioderniatitis 
about the lower face or neck. 

Tlie authors state that surgical treatment of radio- 
dermatitis is highly satisfactory as regards relief ^ of 
symptoms, correction of deformities, and restoration 


of function. Surgical removal of neoplasms developing 
in areas of irradiation dermatitis, because of their slow 
rate of metastasis, ofTers an excellent chance of cure 
if done at a reasonably early stage. 

DeWayne Townsend, M.D. 


EXPERIMENTAL STUDIES 


Effects of Roentgen Rays on Cell-Virus Associations. 
Findings with Virus-Induced Rabbit Papillomas and 
Fibromas. Win. F. Friedcwald and Rubert S. Ander- 
son. J. Exper. Med. 78: 285-303, October 1943. 

E.xperinients reported in detail by the authors were 
undertaken (1) to study the possible quantitative 
changes in the amount of virus associated with living 
papilloma cells under the effect of x-ray irradiation; 
(2) to detennine whether a variant of the virus could be 
produced by irradiation. The viruses causing the papil- 
lomas of domestic and cottontail rabbits, and also the 
infectious fibromatosis of rabbits, were subjected to 
comparable experiments. 

The virus-induced papillomas of cottontail and do- 
mestic rabbits regress completely within a few weeks 
when exposed to 5,000 r of x-ray radiation. The associ- 
ated virus persists in undiminished amounts during re- 
gression and often an increased yield can be obtained on 
extraction. The increased yield suggests several pos- 
sibilities. 

1. The cells are so altered by x-ray as to favor rapid 
multiplication of the virus. Against this are the ob- 
servations; (a) that an increased yield of virus was 
found in papillomas removed within an hour after irra- 
diation; (6) that the papilloma virus is extremely re- 
sistant, retaining its activity well in keratinized tissue, 
yet no increase in the amount of it was found when the 
growths had been removed several days after irradia- 
tion. 

2. X-rays cause a temporary change in virus-cell 
relationship such that more virus comes away on ex- 
traction — a possibility that is more likely. 

The fibroma virus in crude extracts or in vivo is inac- 
tivated by far less radiation than the papilloma virus. 
Ten thousand r destroy 90 per cent or more of the in- 
fectivity of the fibroma virus, whereas at least 100,000 
r are required to inactivate 60 per cent of the papilloma 
virus in extracts containing about the same amount of 
protein. The greater sensitivity of the fibroma virus is 
possibly explained by particle size. The volume of the 
fibroma virus particle has been shown to be 25 to 50 
times greater than the volume of the papilloma virus 
particle. Furthermore, extraneous protein reduces the 
indirect water reaction of x-rays. 

No variant of the papilloma virus or fibroma virus 
has been encountered as a result of the irradiation. 

Sidney Larson, M.D. 

Radioactive Phosphate as an Indicator of the Rela- 
tionship Between the Phosphate Changes of Blood, 
Muscle and Liver, Following the Administration of 
Insulin. Nathan O. Kaplan and David M. Greenberg. 
Am. J. Physiol. 140: 598-602, January 1944. 

The changes in the phosphates of blood, muscle, and 
liver produced by insulin were studied by means of 
tracer experiments with radioactive phosphate. 

Insulin caused an increase in the total acid soluble 
of the liver and muscle; an increase in the total 


acid soluble P’* was noted only in the liver. The rate 
of disappearance of inorganic P®^ from blood was accel- 
erated by insulin. 

Insulin induced a rise in the P^' and P®'* of thebarium- 
soluble fraction of blood, muscle, and liver. The spe- 
cific activity of this fraction rvas increased in muscle and 
liver but not in blood. The rise in the barium-soluble 
fraction in the blood is believed probably to be due to an 
increased esterification of glucose. In the muscle the 
increase mainly represents newly synthesized hexose 
monophosphate. The barium-soluble fraction of the 
liver contains very little hexose monophosphate; the 
main component may be glycerol phosphate. 

Evidence is presented which indicates that insulin 
produces similar effects in blood, muscle, and liver. 

A Study with Radioactive Isotopes of the Permeability 
of the Blood-Cerebrospinal Fluid Barrier to Ions. 
David M. Greenberg, et al. Am. J. Physiol. 140:47- 
64, October 1943. 

This paper reports another application of radioactive 
isotopes to the investigation of physiologic problems. 
The authors studied the permeability of the blood- 
cerebrospinal fluid barrier to ions and report their 
findings in considerable detail. 

Elimination of Administered Zinc in Pancreatic 
Juice, Duodenal Juice, and Bile of the Dog as Meas- 
ured by Its Active Isotope (Zn'O- M. Laurence Mont-' 
gomery, G. E. Sheline, and I. L. Chaikoff. J. Exper. 
Med. 78: 151-159, September 1943. 

The authors, using dogs prepared with pancreatic, 
biliary and duodenal fistulae, measured by means of the 
Geiger counter the amount of radiozinc in the secretion 
after injecting intravenously zinc chloride containing 
Zn“. Radiozinc appeared in the secretions of the 
pancreas within thirty minutes after intravenous in- 
jection of the labeled zinc. Radiozinc practically 
disappeared from the plasma in forty-eight hours, yet 
was excreted from the pancreas as long as fourteen 
days. A large proportion of injected radiozinc is 
eliminated by way of the external secretion of the 
pancreas — as much as 11 per cent in fourteen days. 

Very little radiozinc appears in the bile, the maxi- 
mum excretion being 0.4 per cent in eight days. 

Radiozinc was found in large amounts in the duo- 
denal juice from an isolated loop of duodenum. In view, 
however, of large amounts of the substance found in the 
sediment of duodenal juice, conclusions regarding the 
significance of duodenal secretions in the elimination 
of zinc should be withheld for the present. 

The authors believe that pancreatic juice is a normal 
excretory pathway for zinc. The high concentration 
of radiozinc in the pancreatic juice, compared with thc- 
low concentrations in the plasma, indicates that- the 
acinar cell concentrates zinc. 

Sidney Larson, I. 
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